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NRL 5-M3 CHAMBER PRESSURIZATION EXPERIMENT:
PRESSURANT CONCENTRATION HISTORIES

INTRODUCTION

Carhart and Fielding [11 proposed suppression of unwanted, free-burning fires in pressurizable
spaces by the injection of nitrogen gas. Preliminary tests have demonstrated their concept [2-51.
Liquid-fuel (class B) fires in 0.27- and 5-m3 chambers at one atmosphere are quickly controlled by addi-
tion of nitrogen: flames extinguish at oxygen concentrations of 12 to 14% by volume, yet partial pres-
sure of oxygen is essentially unchanged. Thus, spaces remain habitable provided extinguishment is
timely and excessive accumulation of toxic combustion products is avoided. Additional advantages of
this suppression technique as compared to others include the inertness of nitrogen gas to machines,
electronics, electrical wiring, and air-purification devices. Further, a space can easily be returned to
normal condition following a suppression action.

This promising method, however, poses questions and problems that require exploration, some
perhaps not yet defined. Since fire suppression by nitrogen pressurization may be a last-resort method
used only after other methods have failed, well-developed-fire encounters are likely. Rapid extinguish-
ment becomes imperative-seconds may count. Thus, knowledge of the mixing rates of pressurant and
resident gases is essential, particularly at fire seats. Such conditions as extreme geometries, cluttered
spaces, nozzle design and location, injection times, or combinations of these affect gas-mixing rates. As
a result, it is conceivable that pockets of poorly mixed gas may in one case increase fire intensity or in
the other reduce the quality of the atmosphere to support life.

To explore pressurant gas concentration profiles during injection and to implement scale modeling
techniques, different sizes of enclosures with similar geometry are used. In this way, identity of con-
trolling parameters allows inference of concentration profiles in other similar spaces and provides addi-
tional insight as to controlling mechanisms.

The Naval Research Laboratory (NRL) 5-m3 chamber was one enclosure used in these studies.
This set of experiments was with minimal clutter and no fire. Pressurant gas injection times varied
from 8 to 30 s, depending upon nozzle size and configuration. Because of these short injection times,
large experimental distances (approximately 8 m), the relatively slow response times of chemical detec-
tors, and the need for information at several points in space simultaneously, we used fine-wire thermo-
couples to measure local temperature histories. By this indirect method, we exploited temperature
differences between the pressurant gas stream and resident gas to infer local pressurant concentration
L..,..L.. rrlIistLUiI Sr LUJ

In this report, we describe the analysis and the evaluation of previously reported temperature and
pressure measurements.

DESCRIPTION OF EXPERIMENT

We have described the experiment previously [7-11]. Briefly, we blew pressurant gas from a pres-
sure tank at 6.5 atmospheres (659 kPa) via an actuated control valve, a 3-in. (7.62-cm) pipe, and one,
two, or three nozzles ;ntn a ;-r3 rhho er ;nitialIy, cont-ining --- --anrvenhela of ambie nir. This :-

.,.&.y..~.I .' .I la~u.... J-AL&&1 %AJ- II.1111145 Ml1A, CLtL1iU0F./tVL%. .1 viam1Vi~,ik ail. I usa L3

schematically shown in Fig. 1. We increased chamber pressures from one to two atmospheres (101.3

Manuscript submitted June 9, 1981.
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ACTUATED VALVE

DRY
PLANT AMR

TC - TYPE K THERMOCOUJPLE

Fig. I - Schemnatic of apparatus

kPa to 202.6 kPa) while monitoring interior temperatures and pressures. To collect these data, we used
two Doric Data Loggers, each coupled to a magnetic-tape device. Each system scanned ten channels
with a scan time of ahout 0.5 s so that each thermocouple and pressure transducer outoit was recorded
at 0.5-s intervals. The two systems produced data on two magnetic tapes with channels 60 to 69 on one
and 70 to 79 on the other. We assured simultaneous operation of the two systems by use of a common
control circuit.

We conducted gas-mixing experiments with minimal clutter. The parameters are summarized in
Table 1. There are 12 sets of experiments: all sets but the first have three experiments each, the first
has nine. To generate the 12 sets, we adjusted three variables: nozzle array, nozzle diameter, and ther-
mocouple array. The three nozzle arrays included No. I, the center nozzle only; No. 11, the center plus
one end nozzle; and No. III. all three nozzles (see Fig. 1). We used two nozzle diameters (2.54 cm and
1.52 cm) and two thermocouple arrays. In thermocouple array I, we placed 13 thermocouples along the
chamber axis in the airlock end of the chamber (see Fig. I and subtable in Table 2A). In array IX, we
shifted each thermocouple in array I by 0.457 m along radial lines, normal to the chamber axis and
making 450 angles with the horizontal, when viewed from the hatch end of the chamber (see Fig. 2).
Table I gives set numbers, designated run numbers, and NRL Memorandum Report numbers.

Our format for collecting data for each experiment was the same. With the pressure tank at 6.5
atmospheres and ambient temperature and the chamber at I atmosphere and ambient temperature, we
collected data for 30 s, then opened the control valve and blew pressurant gas through the nozzles into
the chamber until its pressure increased to 2 atmospheres. We then closed the control valve and con-
tinued collecting data for a total time of 4 min. We edited the two data tapes and copied the edited data
onto a single tape with channels 60-69 preceeding 70-79 for each experimental run.
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Table 1 - Summary of 41 Gas-Mixing Experiments with Minimal Clutter

Set Nozzle Nozzle Thermo- Number Run NRL Memo. Ref.
Number Array Diameter Couple of Numbers Rpt. No,

(cm) Array Runs No.

1 I 2.54 I 9 23-31 3740 7
2 II . 2.54 I 3 32-34 3776 8
3 III 2.54 I 3 35-37* 3776 8
4 III 1.52 I 3 39-41 3791 9
5 11 1.52 1 3 42-44 3791 9
6 1 1.52 I 3 45-47 3791 9
7 1 1.52 II 3 48-50 3792 10
8 11 1.52 II 3 51-53 3792 10
9 III 1.52 II 3 54-56* 3792 10

10 III 2.54 II 3 58-60 3793 11
11 II 2.54 II 3 61-63 3793 11
12 I 2.54 II 3 64-66 3793 11

Runs 38 and 57 were deleted.

SECTION A-A
PLAN VIEW

Fig. 2 - Plan and end views of Tank 2 showing cylindrical
coordinates and matrix of 330 tapped holes
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DESCRIPTION OF ANALYSIS

The pressurant gas may be air or nitrogen, but it is assumed to have the same specific heat ratio
y, one that remains constant over the temperature range of interest. The chamber volume is V and ini-
tiat absolute temperature and pressure are T0 and PO, respectively. The subscript zero denotes initial
condition. The total chamber molar contents N and pressure Pare considered to be known functions of
time 4, as is the total temperature Tf of the influent pressurant. The pressurant flow rate dN/Fd is sud-
denly inrreasedzri from zero at te c= anrd suddenly hropped a tim z e r -ar e is time
of valve closure. During the filling interval 0 < r < t, dN/dt may be constant or may vary gradually.
The chamber walls and any interior structure are considered isothermal at temperature T0. At a set of
n interior locations (index i), temperature histories TO) are measured. The objective is to infer the
pressurant mole fraction history XA() corresponding to each (tO).

This problem is not strictly determinant for two reasons. First, good experimental evidence indi-
cates that the chamber contents are far from adiabatic. Gas-to-wall heat transfer from gas arriving at
each interior point of interest undoubtedly varies from point to point. However, quantification of such
snatial variation of heat-transfer effects on measured temperatures s a comnlex problem comnaralhe to
that of determining transient pressurant distribution, the solution of which was our original purpose.
Thus, we make the modeling assumption that the molar gas-to-wall heat-transfer coefficient is indepen-
dent of interior position; the validity of this assumption depends on the extent to which spatial variabil-
ity averages out along fluid particle trajectories.

The second reason for indeterminacy is that after the pressurant enters the chamber its tempera-
ture TP depends on age. "Old" pressurant is compressed in the chamber through a higher pressure ratio
than "new" pressurant which is added later, hence old pressurant tends toward a higher temperature
relative to its value at entrance. Here we make a second mdeling assumpniton, th th.a the prressurant age
distribution is the same at every interior point.

Except for small volumes, at most a few diameters down-jet from each inlet nozzle, kinetic energy
of the fluid is thermodynamically negligible and no distinction need be made between total and static
temperatures within the chamber. Therefore, from the ideal gas law,

V = ,RTP-'dN = RPJ'f T dV = NRTP,1

where te denotes that the integration is over the total chamber contents, R is the universal gas constant,
and T is the molar mean temperature. T he chamber content total internal energy U may be written

U r N ~ IfudN = N'uo + c,(T -To = N[Uo + R ( T-)1, (21

where again it denotes that the integraton is over the total chamber contents; u and ii, respectively, are
local and mean specific internal energy; c, is molar constant volume specific heat; and uz corresponds to
T0. This thermodynamic description, which is not in question, and the two modeling assumptions
render our problem fully determinate.

I descriU gas-to-walt [eat transifr_, we [haLaterize ttLe [ ollar heat-trartditer cUeVVL-Lent by- a
dimensionless parameter 03. such that the local heat flow per mole, from gas at local temperature Tto
the chamber wall at temperature To, is (PR/O) T - (TO). Here C is a characteristic time. Since tur-
bulent convective heat transfer is nearly proportional to flow velocity, which in turn is roughly propor-
tional to dInN/dt during filling, we take C = (dlnN/cd)-1 for the filling interval 0 C t < 1, During
this interval 0 should be nearly constant. After filling we take C as constant at its value just prior to the
time i= t,. For post-filling times, t > tr, f should decline to a much lower free-convection driven
value as filling turbulence decays, The heat-removal rate Q from total chamber contents may be writ-
ten

Q = pR6-¢J (F - TO) N = G3NRG'T - TO. (3)

4
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The temperature linearity exhibited by Eqs. (1) to (3) signifies that the temperature TF at a point
can be calculated as if resident air and pressurant were perfectly stratified and suddenly mixed adiabati-
cally at constant pressure, to pressurant fraction Xi. Further, our assumption of uniform pressurant age
distribution means that the pressurant temperature for this calculation is the average temperature TF for
all the pressurant in the chamber. Thus, if the mean resident air temperature T7 is known in addition
to the molar mean temperature T of chamber contents from Eq. (1), an internal energy summation
determines T,> i. e.,

NT= (N{- NO)T + No a, (4)

then

Tf = Xi Tf + (I -XI) TQ (5)

We have, finally, the pressurant mole fraction at any point,

Xi= 7 X l T.I- T # 4 N (6)

where X is the molar average pressurant fraction for the entire chamber contents.

To derive T0, the first step is to determine p from experimental data. A control volume energy
balance gives

h, dN/dt = (u5 + RT)dN/dt = dUldt + Q. (7)

where h5 is the pressurant specific enthalpy corresponding to its supply temperature T, Combined with
Eqs. (1) to (3) and the previously assigned value for 0, Eq. (7) yields for the filling interval

yvT- T-dT/dlnN (O( r y) (8)
(y -1) (T -TO)

and for the post-filling interval

_ dln(T- To)/dr (t > r9, (9)

where subscript c denotes that 0 is evaluated just prior to time t = t.

And finally, with the resident gas and pressurant modeled as perfectly stratified, an energy balance
on the resident gas is written as a system,

d(NoTh) d(NoR T/P) pRN o -
& + dt P+ (T, - TO)=0. (1 0)

By combining Eqs. (8) and (10), noting that OdlnN/dt = 1 and that dlnP = dlnN + dInT, one obtains

dT, = T. (dlnP) - AT, - TT/y) dlnP - T, dln T], ()

where.= (T,, - To)/( T- TO).

An examination of the initial behavior of Eq. (11), i.e., with T,, = T. T= To, T. = T., and
P = P0 at the time the control valve is opened (t = 0), shows that

(Y- 1)To (12)

(To -TO) (dlnT/dlnP)+ y so -ToF1

5
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Then, with Eq. (12) as a starting value of a, Eq. (11) is readily integrated numerically on the
basis of measured F and P data. This procedure, valid for both the filling and post-filling processes,
gives values of T. Pressurant mole-fraction concentrations X. at any tocal point 0 f interest are nht~innd
from Eq. (6). Comparison of Xi and X values at any time t indicates pressurant excess or deficiency.

From scale modeling considerations previously reported 1121, an appropriate dimensionless time T
was described for both pressurization (t c <t) and post-pressurization times (t > to). The definition
was

'T =XJX, (f < t') (13a)
and

T = 1 - 0 (t > ,) (I3b)

where

= -f din (I- Xz) (1 3c)

In addition, a working hypothesis for scale modeling was stated. Irrespective of pressure level or pres-
surization rate, for a given enclosure geometry and nozzle configuration, at homologous model and pro-
totype points, dimenSI(nIv' pressut ant deviation

(X= (X- Tk (14)

is a unique function of r.

REDUCED DATA

Data of each experimental run were collected into tables in which temperatures and pressures
were averaged at l-s intervals, Tables 2A-43A (the A tables). The time t= 0 was arbitrarily taken at
the instant the control valve began to open. Total time initrvais over which each run was- considered
started at t = -5 s and continued long enough to include desired information. The captions give run
number and nozzle configuration. In the upper-right-hand corner, a subtable gives the I locations of
the 13 thermocouples and their cylindrical coordinates (r, O,z). As shown in Fig. 2, r = 0 is along the
chamber axis, and the plane z = 0 is normal to the axis and passes through the center nozzle with the
positive direction toward the air-lock end. The first four columns of these tables give, respectively,
time t, absolute pressure of the pressure tank (Tank I in Fig. 1) in atmospheres, total temperature, T
of inflowing pressurant in K, and absolute pressure P of the chamber in atmospheres. The next 13
columns, i.e., columns 5 through 17, give absolute temperatures in K for the 13 thermocouple loca-
tions. Notice that (J), when it foliows an I location, indicates an inlet-jei centerline.

In the facing B tables (Tables 2B through 43B), we present the inferred values of pressurant mole
fraction concentration XI; columns 8 through 20 give values for I locations I through 13, respectively.
These I locations correspond to the thermocouple locations in the A tables. The first seven columns
give the time t, the molar mean temperature F in 0C, the mean resident air temperature _T, in 'C, the
dimensionless molar heat-transfer coefficient 0. the ratio /3/0, where U is the defined characteristic time,
and the mean pressurant mole fraction Y. Notice that Tables 2A and 2B give data for a single experi-
mental run and are on facing pages, as are all the A and B Tables.

Next, consider the sets of replicate runs as given in Table 1. Set I has nine such runs, while the
remaining eleven sets have three each. Our purpose is to organize our data by set into a convenient
form for comparison with other data according to our working hypothesis and to examine standard devi-
ations within our data sets.

6
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For example, Set 1, Table C gives mean values for the nine replicate runs 23 through 31
presented in TabIle ')A Qnd IT thrnougk IA and IMA. Tkh heardinsa fnr this tabIl are tha same as thnca

for the B tables. In addition, these mean values are at dimensionless times T taken arbitrarily at 0.05
intervals over the range 0.00 to 2.45, as interpolated from T values calculated by Eq. (13) and appropri-
ate B tables. Set I, Table D gives standard deviations of the mean local pressurant fractions, and Set 1,
Table F. givesqthe dim-ensionlesspressurant deviations A for. values oF imensionless time T.

Similar Tables C, D, and E follow for each of the remaining 11 sets. The zeros in these tables at
higher 7 values are due to limiting the number of data scans processed by the computer. Thus, for the
slower pressurant dumps, the calculation is turned off before - - 2.45.

DISCUSSION

We present results from 12 sets of replicated sequences that include 41 experimental runs with
minimal clutter in the NRL 5-m3 chamber. Pressurant concentration deviations (from perfectly mixed
mean values) for a range of dimensionless times are inferred from measured local temperature his-
tories. We call this the thermal method and describe its thermodynamic analysis.

Standard deviations of local pressurant fractions show that the means of these values are statisti-
cally meaningful at dimensionless times r above 0.5 or 0.6, but below these values they are meaning-
less. We explain this condition as follows. First, the control valve is not instantaneous, but opens in
about 2 s. Second, stagnant chamber gases require sufficient momentum transport to drive the tur-
bulent, quasi-steady flow that the analysis assumes, and this process needs an interval of time to
develop after the valve opens.

We see evidence of this flow regime through its effect on values of the dimensionless volumetric
heat-transfer coefficient /3 in the C tables. As dimensionless time passes, P values tend to constancy.
After the control valve is closed and momentum forces are overcome by viscous ones, turbulence
decays. As a result, 3 values decrease to much lower values and data scatter increases.

Improved flow measurement, pressure-tank pressure regulation, increased number of local mea-
surement points, and increased rates of data collection would improve data precision. Nevertheless, the
E tables show that dimensionless pressurant deviations 4 sensitivewy indicate gas-mixing rates. Positive
values of 4 signal a pressurant excess, negative values signal a deficiency, and values near zero signal
thorough mixing. The data show thorough mixing by dimensionless time r L5.

Except for strong positive peaks under the inlet nozzles, data taken at stations along the chamber
center line show a pressurant defect which declines as the end of the chamber is reached. There is no
significant difference in this pattern for one-, two-, or three-nozzle cases. However, when observation
stations are located along the vessel radii, 0.6 of the distance to the wall and in a plane rotated 450 to
the horizontal, this is not true. At these locations, the single center nozzle configuration shows a pres-
surant deficiency in the center section that changes to an excess toward the chamber end. The two- and
three-nozzle configurations show an opposite effect. Although not large, these concentration
differences are statistically significant. By dimensionless time ir = 1.5, the data show thorough mixing.
No significant effect of nozzle diameter, and hence filling rate (varied by a factor of 3.5), is seen. To
exercise our model more severely, injection times can be extended and spaces made more cluttered.

7



Table 2A - Scaling Run 23, Test Configuration 1: One 2.54-cm Nozzle
[(J) indicates thermocouple on an inlet jet centerline)

Clatroser Absolute TemptrAtures (1 at Locstis I

2
299.2
299 .2
299 .2

a2s9s.2

309 .2
307. 7
343 .2

3S0.2
3 i . 2

309.2
310 .2
309 .2
310.2
309.2
309.2
310.2
310.2
310.2

3e a

319 .2

3 o. 2
309 .2
306.2
301.2
30o6c.2

301 .2
305.2
301.2
305.2
30o4.2

304.2
301 2

303.2
303.2
303.2
303.2

303.2|

301
299 2

299.2

249 72

304 .2304 .2

305.2
305 .2
305 .2

344 2
306 .2
3 0 4 .2

39 2.
30t0.2

zoo, 2
Ioa.2

5 o 7 , 2

64 .2
3 8.2300 .2
307.2
308.2
307.2
306.2
306 .2
3 0 6.2
305 .2
3045.2305 .2
304 .2

304.2

304 .2
343.2

q3 a 

393 .2

303 .2
3*33.2
9*) .2
334 .2t

4
299.2
239 .2

29 1, 2

293 . 2

3L9 . 2

312Y , 7

364.2
307.3

3t o 2 2

310,2
311. 2
313.2
313.2
313.2
313.2
312,1
312.2
312.2
312. 2

3 0 t. 2

312.2
311 .7311.2
319.1
300.2
310,2
313.2
309 .2

307. 2306 .2

30 . 2305.2
305.2

304.2
304. 2
394 .2303.2
303 .2

103.2
293.1Z
302.1 
303.3g
J93 Q3 
392. 2

5 6
99 .3 3 99.2

299.3 299.2
2ss.2 299.22 99 .3z 299 2
2 S o. 2 2 A 2
20lp a309.2
304 2 304.2

a4 . 3 0o 4, 2
307.2 306.2
309.7 309.7
311. 31t.2
312.? 312.2
343.2 3i2.2
313.2 313.2
313.2 313.2
343.2 3,3.2
313.2 313.2
313.2 313.2
313.2 313.2
313.2 313.2
312.2 312.2
311.7 311.?
311.2 311,2
310,7 310,?
310,2 310.2
324.2 310.2

303-2 310.2

3 a . 2 f* # 2 

303.2 309.7
309.2 139.2
304.2 300.2
306. 2 307.2
306 .2 306.2
3 05.2 3 5 .2
305.2 305.2
305.2 305.2
304.2 304.2
304.2Z 304.2
303.2 304.2
303 .2 363 .2-
303.2 303.2
302 .t30 363.2

3Q2.1 342 .2

331.1 302.1
392.3 392.2
332 .3 303 .2
392.3 392.2

7
29S9.9S
299 .6

290.5

23 3.3239.3
340 . P

310 .0
310.0
311.5
3 1 1. 9
3 1 1. 
311 .8
311.6
311.6

3 1 3 3

311.3

30Y3.7

309.9-

3 0 , 1303.7

f4'3 .2

306.2
306 .6

304.7

303.6
3 03 .6
303. 3
3 03. 1
3e3.0
302. 4
362.1t

301.6

39*. 3
891 .0g

a 6

14

297 .0

294 .9

397 .0

n3 . O

347.0

04 . 4

309.6
310 .2
ao3 .9
310 .3.
310.0
310.2
309 .9
209 .8
309.3
300 .9

397 .3
307.3 

30? .1

306 .5
335 .4
304 .5
3 03.7
313.5
303.1
302 .?
302 .1
302.0
391 .7
301 .4
300 .8
3360.6
3940,.4

23t .9
219.-4

9
396.7

296.9296 . 7

330, I

314 . a

306.4307. 0
301 .5
3 0 a. 5

309.3
3 0 9 3 

309.7
309.7
3g .5
30S . 5
309 . 2

300. 4
309. 4
307.89

3 0 7.

306,4
30G6.6O
300,0
304.0

3 4 2 303.3
302.?7
30 2.04
304 .S
3 01 .3301.2
3 0 1 2

301 . l
300. 9
10o3a.6
3q00.2

293 .7

399. 4
239.3
33 . 2

Jo
293.3^a29.2

298 1

233.24499,0d
303.0
3* .04

309.1

31.
311

310.9
311.1

3 1 tL. 311.0

310.3s
311.0
30 .4

3 1 a 

3 10.4
309.3

avO .6#

a07 0

365 9

304 .3
303 .9
03 .0 

303.2
303. 1
342. 93 2 .
302.43 02. 
3 4 2I f

3 00t. 

302 . I
301 .9

391 .9

300 .4X
li0 .1

11
2s9a .3
298 .2
308 .3
390 .2

209$ . 6
239.4
303 .e
306 3
306 .a

310.4
310 ,5
311 .0
311 .1
311.2
311.6o

340 .9
31 G .4
310 .2

itO 9 , 9309 93

1002 t303.3i

X0 01 .
3e0a .t
307 .1

340.?

304 3. 
307.0
3064. 
305 .5

304 .1
303.5303 .5
303 .3
362 .9

301,?h

104 .p

12
290.2

as. a

290.3S
298 .1

303.6

309.1

312,0
31a 0

3 j4 6 

13t.7

310.8
310.9
310 .7
3*0.4
310.2

3093.0

3 0 . 7309.3
309. 1

3ea .7

3 4 2 .

369 . 0
3070 6
306, 4

300 .

305.9

309 .0 

303.5s
303 3
303 . 1
302.7
362. 1
302, 7

301 .3
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(4) (E05) (K)
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4 0.0 o 4*. o.076
LO o. 9 * 0 0.152
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Table 2B - Inferred Pressurant Distribution, Scaling Run 23, Test Configuration 1:
One 2.54-cm Nozzle [(J) indicates thermocouple on an inlet jet centerlinel

(S) (C) (IC) (IC)

C0KHEHCt VALVE OPENING
6.0 25.3 25.3 07.7
1.0 26.5 26.4 31.0

VALVE FULLY IPEN
2.0 29.9 30.0 28.8
3.6 32.6 33.7 27.1
4.0 35.0 37.1 27.7
5.6 36.4 39.3 28.3
0.0 37.1 44.0 20.6
7.0 37.4 41.5 29.2
6.0 17.9 42.5 29.7
9.0 37.0 42.9 29.9
10.0 37.9 43.4 30.1
11.0 37.7 43.4 30.3
12.0 37.6 43.5 30.5

COlNECtE VALVE CLOSURE
13.0 37.6 43.? 30.2
14.6 37.3 43.5 30.S

VOLVE FULLY CLOSED
19.0 37.2 43.4 30.7
16.0 36.3 42.1 31.2
17.0 36.0 41.7 30.0
16.0 35.4 40.9 29.7
19.0 35.3 40.7 29.6
23.0 34.8 40,1 29.3
2IV .9.: ;f .U 2£.2

22.0 34.4 39.4 29.0
22.0 34.1 39.0 28.s
24.0 34.1 39.0 20.s
29.0 33.8 .31.6 28.7
26.6 33.6 36.4 20.6
27.4 33.6 39.4 26.9
20.0 23.3 3C.0 26.5
29.0 33.2 37.? 28.4
20.0 33.0 37.5 23.3
31.0 13.0 37.5 39.3
32.0 32.S 37.3 20.2
33.e 12.1 37.J 10.2
24.0 32.6 36.9 23.0

Pressunt Fractions (X) at Locations I

p pfe

2.2 0.0040
296.0 7.2734

is .6
26.0
15 .'9
1s.?
15 .7
16.6
14 .6
16.3
1 5 .4
16.8
16 .6

5 .7105
1 .99 20

.9 696

.9 274

.9 342

.-6423
6 6 401

.5869

.5?97

. 54926

X 1 2 30) 4 5 6 7 8 9 l0 11 t2 13

3.000 0.000 0.000 0.000 4.000 0.000 0.040 0.000 6.000 0.000 6.000 0.030 6.063
.024 .075 -.035 .293 -. 144 - .035 -. 035 .409 .119 .053 .097 -. 013 - .013 -, 056

.3106

.172
.222
.267
.305
. 338
. 318
.3 92
.414
.434
.453

16.4 .4899
20 .6 .5172

2.7 .0 64
7.a .1 9 50
2.9 .06a6
5.7 .1 4 3 0
I.5 .0371
4.6 .1146
i.6 J3 94
3.2 .0006
3.4 .0a35
0.0 0.00A0
3 .5 .0363
1 .0 .0443
0.0 0.0o8o
3.7 .0910
I .9 .0468
19 .0477
0.0 0.0000
2.6 .0466
0.0 0 .00a0
4. 0 .102

-. 800
-. 233
-. 019
.002
.124
.192
.17*
.270
.310
.317
.320

.613 5.438 -. 191 -
.360 1.269 .066
.355 .890 .006
.367 .922 .165
.416 .638 .166
.507 .922 .182
.480 .014 .253
.585 .091 .279
.536 .914 .310
.621 .926 .355
.956 1.019 .405

.469 .340 .649 .957 .417

.424 .408 .645 1.039 .409

.465

.415.495

.415. 4 es
.465

.4eS

. 4 as

.4S5

.405

.405

.465

.4.5

.4.5

.4Y5.495
.465
. 465

. 404

.420

.439

.405

.444
.4433

. 4 e2 

. 4 3 

. 4 05

.4 02

. 4 4e

. 4 C 

. 4 21

.435

.490

.423

.490

.466

.446

.43 5

. 4957

. 4633

.473 

. 4396

.562

. 5 4 5

.52 4

.494

.537

.527

.4 9 9

.465
. 490
. 923
. 490
.460
. 446
.435
.457
. 48 3
.473
.4 54
.439

.870 .404

.754 .420

.695 .439

.672 .494

.642 .462

.630 .444

.621 .4 33

.595 .402

.564 .465

.548 .450

.523 .42 1

.490 .490

.562 .460

.552 .446

.542 .435

.513 .457

.463 .48a

.473 .473

.511 .440

.552 .439

.191 -. 191 -. 191 -. 915 .00 -. 674 -.513 .050 -. 11

.o66 .216 .036 .000 .098 .036 .003 .113 .091

.142 .142 .142 .163 .206 .152 .206 .227 .195

.195 .165 .212 .221 .267 .221 .250 .276 .267

.166 .206 .250 .267 .309 .292 .292 .301 .326
.192 .2t4 .253 .304 .332 .296 .337 .320 .329
.253 .233 .315 .323 .362 .354 .362 .162 .3e0
.271 .278 .308 .370 .354 .354 .377 .370 .370
.310 .310 .340 .370 .325 .400 .400 .406 .393
.317 .317 .35S .401 .393 .401 .424 .409 .408
.328 .326 .302 .397 .420 .420 .397 .420 .474

.340 .340 .394 .433 .433 .433 .471 .441 .440
.330 .330 .406 .432 .448 .456 .449 .464 .471

.404 .404 .419 .467 .467 .467 .403 .475 .475

.420 .420 .445 .478 .467 .470 .479 .407 .478

.439 .439 .447 .490 .464 .49g .401 ,473 .421

.450 .450 .459 .465 .4a5 .4s5 .4a5 .476 .467

.462 .462 .444 .471 .462 .499 .471 .462 .462

.444 .444 .463 .463 .510 .500 .472 .482 .472

.43i .433 .443 .5SO .510 .510 .499 .480 .461

.499 .402 .460 .499 .527 .556 .479 .500 .479

.465 .416 .446 .495 .535 .535 .505 .495 .456

.450 .450 .459 .s99 .539 .560 .409 .499 .469

.472 .421 .472 .462 .543 .563 .462 .523 .482

.490 .3!8 .459 .500 ,531 .551 .4G0 .500 .449

.464 .460 .460 .501 .531 .562 .470 .496 .160

.446 .446 .408 .498 .541 .573 .f 5 7 .499 .479

.435 .435 .469 .510 .563 .574 s47a .510 .46?

.511 .403 .479 .511 .565 .554 .479 .479 .446

.463 .463 .472 .504 .537 .537 .472 .461 .429

.473 .473 .5 0 .517 . 528 .556 462 462 .441

.511 .416 .311 .511 .521 .5s4 ,434 .478 .456

.552 .439 .533 .496 .518 .563 .439 .462 .451
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Table 3A - Scaling Run 24, Test Configuration 1: One 2.54-cm Nozzle
[(3) indicates thermocouple on an inlet jet centerline]

Ournbr Absolute Tempeo atur (K) at Looatios I

S
299.2
29 9.2
299.2
29 9.2
29 9.2
2 9 9 .2
2 9 9 .2298.2
309.2Z
310.2Z
311.7
3 0 3 2

313.2
3 1 3 .2
3 1 3 .2

314.2
3t4.2
3 1 3 .2
3 t 3 .2
3 1 3 .2
3 1 2 .2
3 12 2
313.2

3 1 0 2
313.2

310 .2

3 1 O 2

312.2
311.2
311 .2310 . 2

3 07 ,2

310.2

316.2

310 .2
309.2
309.2
30?. 2

305 . 2
14 05 2
303 2304,2

3 4 .0
3 03.

103.

Z43, 
32 .2
302.2
302.2

6
299 .2
299 .2
299 .2
299.2
299 .2
29 9.2
300.2
303.7
30a .2
310.2
311 .2
3t2 .2
313.2
33 .2
313.2
313.2
313 .2
313.2
313.2
3 3 .2
312.2
312.23L t .22

3 1.2
310 .7
310.2
310 .2
310.2
310 .2
300 .2
308 2
307 .2

300 .210 .2
305,.7
304 .2

303 ,2
301.2

301.2
302.02

3*2 .2

2 9 a . r

2 9 g 6 

298 .6

2 g 3. 8

299.0

3103 0

3 t I .
306.4
3*9.0311.6
312.0
3t12 .312.1
312.1
312.3O
3 11.7
311.53 t I .
310.8
310.3
310.1

309.8
3 0 9.3
300.0
306 .9
30i7.5
306 .0
305.3

304 .1
103.0
343.3

303.0
302 .1

302.1t

3 01 .g

398.9

30.3
a 0.3

296 .9
297 . t
297.0O
296.0
296 9
297 .0O2 9 S .298.5

302 .2
3 05 ,2
387 .2
30a9.?
3 0 9.5
309 .5
310 .6
310 .2
310.3
3t4.2
310 0
309 .9
309 .4
3 0 9 .2
308.5
306.5
3096.3
309 .0
3 0 7 .7
307 .2
307 .0
306 .9

304 .6

3 o8. 
304.1103.6

302.6*2 .3

101 .4
390.9300.6

190 .1 

299.9?
2,) .7

9
296 .7
2 9 . 7
296. 9
296. 7
296.6
296 .5
297 .7
301 .0

304.2
306. 1
306.1t
300.3I
309. 1
369 . 6
309.5
3 0 9. 
310.1
309 . s
309. 1
305. 
30 .5
309.3
300.2
30?.S
307. 5
3 07 .3307.3O
306:4
306,2
305. 6
304.4
303 .2
302 .7
30,2.3
30. 23

10 8. s
301. 1

3 0 0 .
309. 9

309. 4
;v I . 2

10
29 . 1
293 .4
250.4

250.4
298 .2
299 .3
303.0O
306.430a .5
3 0 9 5
309.4
316.5
31L1.
311.2
311.3
311.^4
311.3
311. 

310. 1

309 .6
30S .7
300 . 0

306 .5
107.5
307 .6

3 07 .304.6
304 13
342.I

302 . t302 .0
302 .0
3'2 .4

300.9 
3Jt .4

39S$ . S3eo ,

11

299 .5
299 .4
299 .3
299.2
2959.1
303.0
306.0o
308.4
369 .6 
320 .2
310 .2
311.1t
311.4
311.3

2t 1 9 4

311t.3
3 10 .3
32 0.2
310.3
329 .5
309 .5
309. 5
309 .9
369 .7
309 .s
308 .1
307 .3
306 .3
305 .6
304 .9

e! 2

303 .1

303 .2
303,0E
302 .8

I 0 .

302,.q301 .a

391 .3
398 .a
300 4
l. o9

I2

29s .4239 .4
292.4
2 9 a .2

3gg 0 4301. 3
305 .4
307.6
369 .2
369.6
310 .4
310.0
3 0 9 .

3 1 1 a3310.0

310.7
310.4
310.4
309.0s
3160. 

309.5
309.4O
309.0O
300 .9

309, 1
306.0o
306.6
303 .9
305.0
304 .4
304.0o
303.2
308.?
102.5
302.4
302 .0Q
301 , 4

30J. 8

304.9o
304 9.

3 0, aa

13
296 .1
256 .4
25S3.5
290 .3
293 .3
29 9.2
2 9 .4
302 .6
3 05 .9
309.4
360 . 1
310.2
310.7
3 10.6
311 .1
311.0
3 1 1.0
321.2
3 1 .6
310.2
310 .0
309 .8
3a0 .5
309 .33 09 rS

308 .7

300.5
308a 3
306 .7
306.0
3 a. . 0
304 .1
303 .9
3 f4 . t

3aa .2
303 .0
302 .6
342.5
3a2 .2

341 .6
201 .3
301 .0

308 .0
30 0.6

C 0iiRut 06TES
1 R THEIO Z

(M) (CEGW (01
1 0.0 ;#v -0.152
2 0.0 '* -O. 876
3 0.0 '*4 0,0
4 0.0 * 8.076
5 0.0 , 8Z . 1SX
6 0.0 ** 0.229
7 0.0 *O4 8 .30
g o.o t*4 8.613
9 0.0 **s 0.a66

10 0.0 ** 0.7cP62
11 0.0 *** 0>933
12 0.0 * 0.914
13 0.6 4. . 0,991

0~

pro=
Tank

P
(s (ann)
-5 *44_e0*0
-4 *4*

-2 *4*

o 6, 95
1 6.473
2 6.1S2
3 5.339
4 5.592
5 5.294
6 5. 468
7 4.636
9 4. 622
9 4.406

10 4.212
1± 4.612
12 3.976
13 3.740
14 3.C53
15 3. 66?
l6 *4*
1? *4*
18 *4*

20 *4*
21 4**

22 **'
23 **
29 *4*
33 *4

36 *4S

43 *4
40 4

53 *4*
50 *.*
43 4.

71 **

93 .9.

*do*113 .3 '

123 *4*

143 .*e

Tr
(K)
too

O*4
0*t

. *0

- 9 .2
299.2

266 .2
235 s.2
2 g03 . 2283.2
201 .7
26f1 .2
230.2
2 7 9 .7
279 .2
2 79 .2
2 7 8 .2
274.2
2 7 5 .2

4*0

.4

4*4

4.. 

4*.

4*'
4**

4*

too

ChMbor

I, 143
1,0 43

1. 44.043
1.0V44

I .042
1 .055
l.,172
1. 273
1. 374
X . 4 .
1 .545

I.6 2 3

1 .774
1636

1. 903
1 . 946
2. 029
2. 649
2.042
2.039
2.036
2.041
2. 3 1
2.6o30
2. 029
2.027
2.027
2.02!
2.018
2.014
2.009

Z. 0 3 
2, 0 2 

2.005i
2. O1c

2 . 997
1.995
I .,92
1 .969
1. 907
1. 905
1.90I
1.941

300 .2
300.2
30 0.2
300.2
30 .2
300 .2
300 .2
305 .2
310.2
3 1 1 .2
312.7
314.2
314.2
314.2
314.2
.213.?
313.2
313.2
313.2
313.2
312.2
3 1 .2
311.2
311I .2
310.2
310.2
310.2
310 .2
3059.2
309 .2

.30B8.2

307.2
306 .2
309 .2
305.2
305 .2
304 .7
304 .2
304 .2
301.5R
343 .2

3 t3 2 

3t3 .2
301.2
3 2 .2

3102.2

2
299 2
299.2Z
299 .2
2 9 9 .2

2 g 9 .2290.2

30 ,2
366.23 0 9 2

3 4 9 .2
310.2

3 4 g 2309. 2

309.2319.73 09, 2
309 .2

3 0 9 .
209 .2

310.23 0 O 2

310.2
310O.2

309.2

3 0 9 .2

305.2
309.2
309 . 2
307.,2
307.2
307..2
306.3
301.2
305.2
305.2
305.2

304.2
304.5
101.2

303 .2
3 3. 2

3101.2

30)
299 .2
299.2
299.2
299 .2
299 .2

29S .2299.2
306.2
343.2
3 4 .2
305.2
3 0 5 .2
305 .2
305.2
305 .2
345 .2
305 .2

3 0 4 .2
307 .7
30a8.2
309 .2
309.2
309.7
309 a.2
309 .2
309 .2
306.2
367.2
307 .2
307 .2
106 .2
106 .2
305 .2
303.2

3 4 4 2
305 .2
305 .2
305 .2

313 .2

343 s2

303 .2
13.3 2

4
299.2
299.2
295.2
299 .2
299 .2
29 9.2
299 .2
303.7
309 .2
310.2
311.73 0 3 2

313 .2
313.2
313.2
313.2

313.2

383.2
312.2
312.2

3 12. 2

311,2

310.2
310.2
310.2

3 1 3 2

309. 2
308 .2
307.2

30? 2 2

306.2
306.2Z
305,.2
309 . z

304.?
3 0 4.2
3 0 .2
363 . 2
30J3.2

J3 Z 

303. 2

303.2

3034.7
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t r7 T. r,
(S) (C) (C) (IC)

PSINEICE VALVE OPENING

1.0 25.9 25.9 26.1
SALVE FULLY OFEN
2.4 29.6 29 27.1

.0 :O ,34.1 2?7.1
:6- 03. 34.1' 27.5

4.0 35.t 37.1 27.0
1.0 36.4 39.2 28.4
4.0 37.3 40.9 29.0
1.0 37.7 41.9 29.4
8.4 37.9 42.5 29.7
9.0 27.9 42.9 30.0

10.0 20. 43.3 J0.2
11.0 30.0 43.6 36.5
IfihENCtE VALVE CLSBURE
12.4 37.0 43.6 20.5
13.0 37.5 43.5 30.7

SALVO FULLY CLOSED
14.0 37.3 43.3 29.6
11.0 36.2 41.6 30.0
t£.4 35.8 41.2 29.7
17.0 35.3 40.6 29A.4
£1.4 35.0 40.1 29.3
as.. n.. 0.5 29.0
60.0 34.4 29.3 28.9

82.4 34.0 28.1 26.0
23.4 34.0 30.7 28.7
84.0 32.7 30.2 28.5
5.0 33.4 37.0 29.3

26.0 33.2 37.6 28.2
27.0 33.5 30.0 26.4
2U.0 33.0 37.4 28.2
.0S 322.9 37.2 29.1

30.0 32.7 37.0 29.0
3:.:. '12.S S.: .1.1. 7.9
32.0 12.6 36.8 27.9
23.0 32.6 36.0 27.9
34.0 22.4 36.5 27.8

Table 30 - Inferred Pressurant Distribution, Scaling Run 24, Test Configuration 1:
One 2.54-cm Nozzle [(J) indicates thermocouple on an inlet jet centerline]

Fressurant Fractions IX at Locations I

pa A/*

a2 . a 5.89 12

77 .0
23 .2
23 .2
17 .4
16 .0
1 5. 1
IS .?
16.0
16.8
15 .7
16 .0

7.161i
I .7461
1 .7461
1.14 21

,91 62
.8012
.7530
.72 68
.6507
.5914
.5565

17.2 .2120

cs9.5 .731?

I .6 .2277
22. 1 .2323
10 . I 1Oi09
10 .6 .1114
7.3 .4 77 1
11 .4 .1242
3 .9 .0414
4.0 .0422
0.2 .09S4
0 . 0 .00 00
6 .5 .0695
8.8 .0929
4 .5 .0417
-9.0 - . 946
23 .6 .1433
4 .? .0497
4.8 .05o?

0.6 0.0 00 0
00 0 .0040
A.0 .0528

R, 2 31) 4 5 6 7 8 9 I It 12 13

z~
IC

IC
In
Iv

0
IC
00i

In0,

.0 90

.164

.164

.217

.260

.299

.331

.361

.397

.42s

.429

s.4Y0e Y.oYY oJ .;o: WIY 01 Y.YVo 0..0 0; 0.U4V.040V.00o.'d'oe .VvV o.^oo

.O01 -3.478 2.570-3.478-3.479-3.471 2.570-2.269 5.594 3.t74 3.174 1.965 -. 454-2.2G9

-.231 .411 1.909 -.017 -. 231 -,.07 .026 -. 316 -.01? -. 198 -.109 .111 .026
-. 193 .265 1A.IL -. 041 -. 041 -.041 .143 .081 .173 .091 .1J43 .219 .150
-. 193 .265 1.181 -. 041 -. 041 -. 041 .143 .091 .173 .691 .143 .219 .158
.014 .299 .837 .094 .084 .014 .148 .170 .245 .159 .170 .245 .213
.127 .358 .819 .127 .127 .173 .229 .201 .219 .247 .229 .256 .275
.127 .463 .840 .127 .127 .211 .253 .253 .321 .270 .295 .337 .295
.200 .441 .842 .200 .200 .240 .290 .320 .320 .298 .360 .336 .320
.244 .557 .670 .244 .244 .244 .291 .322 .322 .322 .330 .346 .354
-277 .855 .894 .277 .277 .277 .315 .338 .362 .346 .339 .377 .362
.343 .410 .916 .305 .225 .305 .341 .35) .381 .366 .374 .jas .397
.440 .620 .t33 .324 .24S .324 .347 .365 .362 .392 .415 .408 .415

.442 i401 .593 .932 .22 .1325 .325 .371 .40t .409 .417 .409 .432 .401

.465 .483 .715 .949 .325 .325 .325 .395 .419 .442 .450 .395 .457 .450

.471 .368 .62 t1.019 .3EO .309 .3011 .336 .435 .42? 439 .451 .441 .407

.471 .461 .540 .757 .3?7 .377 .377 .419 .445 .470 .470 .461 .487 .478

.471 .537 .537 .711 .263 .363 .363 .433 .469 .470 .485 .442 .459 .485

.471 .50 .106 .596 .419 .4t9 .419 .446 .464 .453 .464 .491 .472 .472

.4 71t . 592 .412 .593 .400 .405 .t40 .446 .464 .492 .52 .464 .S01 .4b4

.471 .554 .418 .A., .q5. .945 .4* .44, .477 .WSO .49 .4I .49.. 4..

.471 .523 .s23 .619 .427 .427 .427 .467 .456 .456 .494 .416 .456 .456

.471 .544 .504 .602 .407 .407 .447 .426 .405 .465 .333 .455 465 .455

.471 .492 .492 .592 .392 .392 .392 .452 .492 .512 .512 .452 .492 .462
.471 .556 .454 .556 .456 .456 .35? .427 .446 .4SC .516 .4i6 .467 .447
.471 .542 .440 .542 .440 .440 .440 .429 .450 .491 .552 .440 .470 .450
.471 .521 .521 .521 41S .415 .415 .457 .457 .510 .531 .436 .499 .436
.471 .502 .502 .502 .396 .502 .396 .438 .470 .492 .534 .490 .491 .449
.471 .564 .460 .460 .460 .460 .408 .439 .430 .491 .543 .439 .460 .491
.471 .540 .432 .V40 .432 .432 .432 .443 .454 486 .540 .421 .486 .496
.471 .529 .420 .529 .420 .420 .420 .431 .431 .496 .562 .464 .529 .475
.471 .521 .409 .521 .409 .409 .409 .443 .487 .521 .554 .467 .499 .454

r; 9 .s A A . o 1 . ! . 407

.471 .498 .385 .4 99 .385 .499 .385 .464 .475 .509 .577 .497 .498 .464

.471 .464 .464 .464 .464 .464 .352 .464 .549 .48? .566 .453 .407 .497

.471 .5c0 .445 .445 .445 .445 .387 .445 .302 .502 ,525 .468 .491 .468



Table 4A - Scaling Run 25, Test Configuration s: One 2.54-cm Nozzle
[(J) indicates thermocouple on an inlet jet centerlinel

Chamber Absolue Temporatun (K) at Loctions I

6 7 8 9 10
304.2 294.4 217.2 296.? 298.3
306.2 29 8 297t.1 256.0 290.3
30 .2 259, 4 217.3 290.? 298 , l
300.2 29.1 257.2 296.? 2se,3
300.2 2,99. 290.1 290.0 291.3
390.2 2S9,9 297.0 257,4 298.2
393.?7 302. 302.1 391,4 303,4
3067.2 30* 30. .4 304.1i 306.
301.2 309.9 307.4 306.4 300.6

t11.2 310,2 308.7 300.1 309.0
3ta2. 311,1 3049.? 300. 310.5
at3.2 301,5 310.0 30S.2 311.0
313.2 312.0 330.3 309.? 311.4
313.2 312.0 310.6 309.7 311.3
314.2 $12.2 310.7 310.0 311.4
313.2 312.0 310.6 309.9 315.5
312.7 :2.51 310.3 308.9 311.4
313.2 31J.9 310.2 309.0 311.1
313.2 311.7 399.9 309L6 311 0
312.7 311.0 309.7 301.1 310.7
312.2 312.0 309.4 309.0 310.0
382.2 310.5 309.1 304.4 309.7
312.2 310.4 309.8 308.3 309.1
311.2 310.0 300.5 347.7 360.9
311.2 30*.7 30B.3 307.3 309.5

310.2 309.3 307.8 307.1 300.4
310.2 309.0 307.6 306.8 307.8
310.2 308,7 347.4 3096.2 307.7

309.2 307.8 306.1 305.6 306.7
309.2 306.8 305.5 304.5 305.9
307.2 305.9 304.7 304.1 304.9
306.2 305.2 394.0 303.5 304.3
306.2 304.5 303.6 302.7 303.5
305.2 304.4 343.0 302.5 303.5
305.2 304.0 303.9 302.3 3Q3.2
305.2 303.5 302.5 30a.2 303.1
305.2 303.7 302.5 301.9 302.8
304.2 303.4 302.3 301.4 302,6
104.2 302.9 300.5 300.9 302.2
303.2 302.4 341.0 30065 101,7
303.2 300.0 340.8 300.0 308.6
303.2 301.9 204.6 360.2 30$.4
303.2 301.3 340.4 299.? 30,O0
302.2 300.2 344.8 299.1 301.4
362.2 301.1 2919.9 299. 3490.
302.2 302.4 2" v8 299$ 309.9
302.2 344.9 299.5 299 1 30"
302.2 34.00 2$99S 2499.3 00?
30242 304.5 299.4 299 2 306,6

l1
298 .0
298 .3

2 9 a 6 290 .
3 3.2

300 .5

389O .4

3I1 .1
311.5
311.3
31 .5

311.3
310.1
3 10 .z
3 0.2
3019 .
309.6
30 , a
30S9.2
309.0S
308.?
30a .4
307.2
306.5
306 . 1
305 .4
304 .9
304 .2

363 .6
303.3
303 . I
302 .5

361.
341 t.
308.,

309>.5
300 .4

394.3 

12 13
2981 29 .1

250.2 208.0
298.1l 298.2
290,J 29 .2
290,4 299,3
302. 302.?

3073. 309.o
305 .2 300.2
309,9 31o9.2

309 3 11.s I.0 31b , 9311.5 311.1
210,9 311.9
313.1 311.t

3 I 0 A 3 t4) 310.9S 310.9
310.0 310 .7
310.2 310.3
310. 0 31 0.
309.3 304S.
309.4 309 4
300a .a 309 I
300.7 300.0
308 .3 309.?
309.2 309.2
307.6 308.1
306.9 307.1
305.9 306.3
305.5 305iS
304,9 303.0
304.2 304.5
304.0 304.2
30 3.3 3 03 .7
301.2 303.3
302.9 303 0
3 9 2 .a 3 0 3 .0
302,2 302.4
a30 .9 3 0 2 . O
301.5 341.6
361.3 340 3
300.9 301.9
304.9 301.0
300.9 300.8
304.7.300.7
3 0.7 340 .7
344,4 3r40 .6
394.3 390.5

COORDINlAES
I R 1HE2A Z

CM) CDEC) (N)
1 0.0 A*d -0.152
2 0.0 *4'00?G.9

3 o.o ** 0.0
4 0.0 ** 0.026
5 0.0 o 4d 0.152
6 0.0 o *4 0.229
7 0.0 G * 0G.530
9 4. * O. 610
9 0.0 4* 0.696

00 0.q 0 762
tJ .0 *4A 4.039
12 0.0O **q 0.914
13 0.0 **. 0.991

NJ

PM"
Tak

p
(WM)
*.e

*4*

*4.

6.202
5.8b
5.181
s .300
% .060
4 .9 X4
4. S4l
4.462

4, 077
'3,14

'767

44*
*4,
*4*

*4*

e*4

*..

*..
*4.

.4*

4*.

.4*

*4*
*4*

.**

...

.4.

*4

(9)
-5
-4
-3
-2

-1

2
3
4
U

07

1 9,t
1 3
134

16
17
$ 0
0 9

20
2,a
22
a27
32
27
42
47
52
97
62
97
72
t2
92

102
1 1 2
122
132
142
152
142
172
..2

4*4

4*4

4*4

300,2

29f .2

26.2

20ti2

284 .2
a 03 2 

g263.2

260 t1

2U0 .22a 0 12
279 .2
274 .2

4*,

s*4

**4

A*4

4*4

Chamber
p

(a~to)
1.044
A.443
10 44

1. 042
l . 0 48
1. 610

t .370

* .69s

1.69
0.962

2.093
2.065
2.06s7
2.003
2.01S
2.097
2.09s4
2.0432
2.091s
2.0¢50
2. 043
2. 0 43
2.0o30a
2. 035
2.0932
2.029
2. 0 2? 
2.023
2.022
2. 0 2
2.0o1 7
2 . 0 14
2.0Gl1
2.009s
2.00?

200

2.002
2.000

1.999
1.11?I. 0 23

2. 9 2 221.994 
2 1.97

300 .2
300 .2
390.2
aQO .2
aao .2a00, 2

4 .2

313 .2
314 .2314.2

t4 .2
3t4 .2

384-.2
34 .2
3t4 .2
312.2
31 .?
311.2
3 t 1.2
3 i . 2.
310 .2
3O .2
310 .2
309 .2
30 .2
367 .2
306 .2
34 6.2
306.2
305 .2
305 .2
305 .2
304.2
304.2
304.2
303 . 2
3 03 2
303.2
343 .2
302 .2
302.2

0 2.2
302 .2
102 .2

3 3(2 )
300.2 300.2

300.2 300.2
300.2 300.2
a00.2 300.2
309.2 300.2
313., 300.?
206.2 200.2
3e1. 2 303.2
30Y.2 304.7
31a.2 395.2
310.7 <395.7
310.2 300.2
310 .2 306.2

3 8 a . 2 30 ,2
309.2 300.2

3 1 e r 2 3 0 2 r 2

307.2 307.2
309.2 306.2
310.2 307.2
314.2 309.2
210.? 309.7
310.2 309.2
310.2 309.2
241.2 301.2

30.42 309.2
310.2 309.2
310 .2 30 5.2
309.2 308.2
304.2 309.2
307.2 307.2
307.2 306.2
306.2 306.2
306. 2 306 .2
305.2 305.2
305.2 305:2
305.2 305.2
305.2 305 .2
304.2 304.2
304.2 304.2
304.2 304 .2
304.2 304.2
304.2 344.2
304 .2 344.2
36. 3 03.2303.2 303.2
302.2 303.2
303.2 303.2303.2 343.2

4
300.2

300 4 2

300.2300.2

30. i 230O0.2
380.2

318.?a

313 .2
349.2
314 .2

It12.7
302.2
3142.

a31.2
3112.2

31 1 . 2

310 .2
310.2
310.2
309.2
300.2
3il .2
3106.2

306.2
306. 2
305 . 2

305.2305. 2
305. 2

304.2
304.2
363 . 2
303.2
3063. 2303.2
301 .2
303.2
303.2303.2
1 0 3 , 

5

304 .2

'3 0v 4 2
3 14O 2

309.2 

340. 2

360 .2
3tt .2

3t13 ,2
313.2 

23z3.7
314.2
31X4 .2

3 14 2

314 .2
a4 .2
314.2
353.2
312.7
312 .2
312.32
311 .3
30 .7

310.2
3160.2
310.2
300 .2
309 .2
307.2
306 .2
306.2
305.2
365.2
305.2
305.2
304.2
304. 2
3 03.23ez . 23 03 . 2

303.2
303.2
302 2
a42.2
392.2
302.2

342.2

C6
-A07

Q
7
rI
C-

Cr- I

r-
r

IC

(/4
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STONE3 CORLETT, ALEXANDER, AND WILLIAMS
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Table 5B - Inferred Pressurant Distribution, Scaling Run 26, Test Configuration 1:
One 2.54-cm Nozzle 1(J) indicates thermocouple on an inlet jet centerline]

Presunant Fractions (X) at Locations I

75 7'. 71
(3) ((IC ()C) (IC)

16133i9C3 VALVE OPEHING
4.e 26.9 26.9 194.0
1.0 25.9 26.1 23.8

SALVE FULLY OPEN
2.0 e 9.1 29.2 26.4
3.0 33.0 33.7 26.3
4.4 32.3 36.9 26.7
5.0 37.2 39.6 29.7
6.6 30.4 42.5 30.4
7.0 39.0 42.6 31.0
3.0 39.3 43.6 31.3
!.n 3!.' ''.2 3l.7

10.0. 39.5 44.5 31.9
01.. 39.5 44.0 32.2
12.0 39.5 45.0 32.4

COIIENCE VALVE CLOSURE
13.0 31.2 44.9 32.5
14.0 39.1 44.9 22.6

VALVE FULLY CLOSED
15.6 36.7 44.4 32.4
16.0 13.3 43.9 32.1
17.e 37.7 43.0 31.6
13.0 37.2 42.4 31.5
19.0 37.2 42.4 31.5
20.0 35.6 41.1 31.2
21.0 36.6 41.5 3l.2
22.0 26.2 40.9 30.9
23.4 36.2 40.9 30,9
24.0 35.7 40.7 30.S
23.0 35.7 40.3 0-e.
26.0 3.5 40.1 30.5
37.4 35.2 39.7 30.3
23.e 35.2 39.7 30.3
29.0 35.1 a1.5 30.2
30.0. 35.1 39.5 30.2
21 0 31,, .. 1 U3 .2
232.4 34.6 13.0 30.0
33.0 34.5 23.6 29.9
34.0 34 3 33.4 29.3

P p/p

.4 0. 0040
66.6 .1370

179.6 11.2527
35.5
21 .8
15.9
1s.7

16.1

16.0
16.5

17.7
234 .5

77.0

66 .4
53.9
0 .0
56 .3
19 .3
55 .9
0 .0

0 .0
23 .7
44.6
0.0

0.0
43.0
24.7
25 .2

2 .s 303
1.5466
J. 9 3 a 

.8s91

.2114

.7122

.63i7

.5 3 50

.4662

.1536

.097a

.1a66
1 t076

0 .0000

.1125

.0306

.1197

.1256

.04 33

.09900a0000

.0417

0.0000.04' 
.0493
.0503

0 .000
.021

.063

.137

.196

.242

.293
.319
.349

3 49

.400
.421
.441

.457
.472

.474

.474
.474
.474
.474
.474
.474
.474
.474
.474
.474
.474
.474
.474
.47 *
.474
.474
.4 74

.474

2 3U) 4 5 6 a 9 10 I1 12 13

0.000 0.000 0.000 0.000 0.000,0.000 0.000 0.000 0o.00 0.000 0.000 0.00o
.o00 .400 .000 .000 .000 .060 -. 269 .269 -. 090 -. 090 .179 -. 090 -. 179

-. 245
-.406

-. 11I
.026
.059
. IC63
.230
. ZV.217
.313
.328

.400 3.625 1.045 1.045 1.045 -. 116-1.664 -. 761-1.406-1.277 -. 374 -.503

.333 1.448 .150 -. 035 .150 .002 -. 054 .076 -. 035 .039 .076 .039

.370 .9B1 .126 .126 .240 .089 .040 .J63 .039 .409 .187 .163

.429 .033 .126 .126 .227 .157 .67 .217 .187 .1B7 .207 .207

.s50 .779 .149 .149 .239 .221 .221 .275 .246 .257 .302 .275

.416 .932 .205 .205 .247 .281 .264 .315 .261 .290 .332 .315

.546 .873 .220 .220 .220 .277 .301 .326 .326 .334 .342 .334
,As *h'S Isi .2'.4 .2i'4 .2' .352 .336 IS4 '.37S .flU .360

.605 .924 .2a7 .287 .297 .335 .327 .367 .374 .359 .374 .390

.629 .946 .313 .313 .313 .329 .376 .384 .360 .408 .408 .304

.106 .963 .368 .329 .328 .360 .304 .392 .416 .416 .416 .424

.122 .647 .969 .406 .326 .326 .390 .398 .422 .414 .430 .446

.327 .734 .978 .408 .327 .32? .392 .416 .425 .449 .449 .441

.378

.449

.434

.46S4

. 4 6 2

.449

.418
.467
.469
.469
. 4 1c

.494
.461
.466
.440
.431
. 4!::.4B4
.455
.434

.586

. T3 3

.523
.576
.554
.544
.S14
. S374

.541. sec 
.494
.401. 7 a1
.573

.539

.484

.455

.434

.960 .420

.706 .449

.71 .434

.668 .484

.646 .462

.639 .449

.610 .514
586 .487
.568 .469
.541 .439
. 6 0 9 . 5 0 6
.595 .494
.536 .491
.573 .46.148 54 3 I

.596 .484
*;1 ' 33 4

.569 .45

.550 .492

.37S .378

.449 .449

.434 .434

.404 .392

.462 .462

.449 .449

.514 .41S

.497 .437

.465 .469

.54 1 .438

.sec .1sec

.494 .494

.401 .491

.4C6 .466

.540 .440

. 5 3 9 . 4! 1

.494 .434

.569 .415

.556 .434

.421

.423

.416

.410

.416

.430

.437

.437
.425
.448
.414
.452

.442

.423
.407
.431

. . 4 7

.42?
.443
.445

.428 .428 .435 .401 .453

.415 .440 .450 .449 .466

.451 .442 .472 .478 .469

.420 .438 .456 .438 .456

.407 .444 .499 .425 .453

.449 .449 .468 .459 .468

.427 .447 .514 .437 .447

.427 .457 .477 .437 .467

.439 .439 .506 .429 .449

.407 .463 .489 .407 .469

.424 .434 .48B .414 .434

.310 .452 .504 .390 .452
.395 .491 .491 .406 .491
.423 .487 .476 .434 .471
.429 .461 .483 .429 .451
.431 .452 .517 .409 .452
.^an .s' .S23 .370 . 6
.302 .404 .540 .393 .484
.397 .512 .535 .367 .500
.3SS .527 536 .410 .515

.430

.449

.445
.475
.469
.456
.471
.4s9
.466
.437
.459
-438
.414
.452
.442
.434
.429
..452

.436

.420

.434

LA

X1

00
w

W
LUw

U.S1

x



Table 6A - Scaling Run 27, Test Configuration 1; One 2 ,54-cm Nozzle
W(() indicates thermocouple on an inlet jet centerlinel

Chamber Absohzte Thmptrawtm (l) at Locations I

4
30 t2.2301 t.23 0 t 2
301.2
301 .2
301 .2
301 . 2
303 . 2
308. 2
311 . 2

313 2

315 2
3315 2315.2315 .2
315.2
3 1 4.2
314. 2
303.2
313.2
312.7
312.2
312.2
312 .2
301 2

31J.2
3*9 .2
300 .307.2

306 . 2

306. 2

05 .2399. 2

309 .2

104.2

304. 2
tv514 0

104 .2

30 4,.

3 0 1 2 30t2.2
301.2
301 .2
301.2Z
3PI1.2
3e4 .2

311.2Z
313. 7

0 4 .2
315. 2
315 2
315 .2
315.2
315.2
315.2
315 .2

314.2
313.2
3 13 .2
3 12 .7
3 12 2

312.2312

a of .z

4e9 2

39^ 4 2

300 .2

307.2

305.2
309.2

0 04. 2

,109.
304,2w
304,2

waa a
30 3.2

a3. 2

30.2 3004 0
301.2 299.9
301.2 299.6
301.2 300.1
301 2 300.0
301.2 300.2
304.2 303.1
309.2 307.3
3 11.2 309.7
312.7 311.3
304.2 312.3
314.2 313.3
314.7 313.0
315.2 313.4
315.2 313.7
305.2 313.4
315.2 313. a
315.R 313.3
315.2 313.4
314.2 31.2.8
313.2 312.5S
313.2 312 2
313 2 311.5
312.2 311.6
312.2 311.1
312.2 31Q.9
312.2 310,8
321,2 32*.;
310.2 309.2
309.2 308.4
10o9. 30*6.
307,2 305.9

300.2 304,8
304,2 304,2
305.2 30.403v9.2 304.4
3o5.2 30o 4a
344.2 3503.4
304.2 303.2

304.2 303.0
304.3 303.2
304.2 302.4

304.2 302.3

298 .7
298 .3
29 . 7

290 . s
299.2

306 .2
300 .5
331 . 8

301 .5311 .

3 11.9
311 .7
311.73t12 .0

310 .8
3 1t .4
311 I.3
3 0 .9

3 to a2

09 .7
399 .7

306.8
109,2

a 0 4 .
3e6 .83*9.9

30W.6t

342 .7

342 .0
3 01 . 4
301.4
3 e t .3
301.0

340.8
30 0.7

9
297.8s
297.9g
298. 0

2 9 3 0
298. fi
301. 6
30 1. 9
307.4
309.7
309. 
310.5
311.1
311.0
311. 1
311,3
311.3
313K. t
310.9

310.4
309.9

309. 4

30* . q
308,5

306.0
z05, 0
304 , 9

303 2

302? 7
302.3

302.2t

3 0. 4
301 .3301t3
301. 0
;381 . 0

3400. t

300.g

300 .4
300 .4

to
299 . 7
299 .72g9 9 7

29 9.7
295 . 6
300.3

311.1 S3 .7a

312 . 83#11 7

312.7
3 1 a .

312 .8
313 2
313.0o
3 t 3 .

3 1 2 . 3
311.0e
31t1X.6

310.5 

310.2
309.6
309.6

306 4
305.1
304,4

0 3 aaoa . 5

3a13 .5f

303 .

3 9". 
3 4 2 4 

303.8

303.1

302 . 7
302.6

302 .33 02 0
3 0 .0I

301 0 99, 6
239.5 299.7
300.2 299.5
299.0 299 .7
300.0 299.5
300,3 3oo . P
303 .9 303. 0
307.0 30i .4
309.5 30a.a
310.9 310.4
312.0 31 1 .3
312.4 31 19
322.6 312.1
31 2.8 312.3
312.7 3 ±2. 5
313.1 312.6
3 1 2. 3 t 2. 5
302.0 312.3
312.4 31(2.3

3012. 312.0
3l a I 3t. 

12,0 311.0
111a6 3±9.3
311.6i 311.0
1 t 1. 31 0 .9 
3t11.0 3±^6.9
310:4 310.3 
310.3 303.0

310.2 209.54

309.4 300,7
302.7 307.6
3v?4t 3*4.w9
335 .9 3o0 .0

104.9 304.4
104.4 304, 1
394.3 303.00
303.9 3P03,9
303.s 303.4
303 .4 301.1 
302.9 302.7
302.7 302.9
302.3 302.2
302 a 302. t

302.2 202.0
30w2.0 302.0
302.0 301.9

13
29 9. 7
29.9 6

299 .5

32g9 .S300 0

3 12 3§

306 .6
309 .4
310 .6
311 .3
312.3
312 .6
3 12 5
312.6
3 12 .4
312.7
302.0
312.4
311 .9

310 .9

310 .6
310 .s

3 0 4 5

108.8.1

308 .8
3o0 .23*? .0
306 .6

394 .2
a303.

3I .1 

303. 2

302 .2

3 0 t.2

392 .4

302.0o
301 .9s

aa mo t&2"r

t2 1±41 2>g> 

1 .#A-0.12 o; o no -o 076
3 0 .0 #* 631 
4 0.0 *.* 0.076
5 0 0 r** 9.25*X
6 0.0 o .*i 0 .229

70o.0o *4* o.530
8 a.a '** 0.600
9 0. ' 4 *4 0 . ?8

1 0.0 ** 0.9 34
12 0.0 t*4 0.914
13 0.0 '*4 0.931

p
(a) (2st)
-5 4*6
-4 s*0

#4

'2 *4#'2 #

0. 6.93I G. 2211
2 5. 93?
3 5.741
4 5 .3 7 7
Y S .3 03
6 4.906
7 4.630
S 4 .404
9 4 .196

10 4. 026
I11 3. 2 6
22 3 :736
13 3 .594
14 3.653

IS 715 *
17 4**

08 *40

20 *40
21 0*-

22 4
27 *40
32 2 *

42 0*

4? s**
57 *4
62 *4*

m2 *00

32 *40
92 *'#6
182 **
112 *it
122 0**

13"2 4**

142 4*4

t172 *o#

rX

(IK)

4* *

* *

3t .2
;303.2
2 8 .7
247.2
205.7

20.

283.2a
2a32.2

281 .2
282 .2
2ai1.2
200 .2

276 .2

4**

*60

4*4

4*0

£*0

0*0

4***

0*0

0**

*6

. . .
*00

4*'

Chamber

(atm
1, 043
1 .042
1.044
0 . 741I . 041
01 4432. 940
1. 241
1. 341
t, 430I .5 4101.516

0. 745
1. 837
1.901
1.963
2.023
2.056
2. 052
2.048
2.045
2.043
2. 440
2. 039
2.037
2.036
a .033
2.029
2.024
2.020
2.019

4 ale
a .
2.012
2.010
2 . 009
2. 008*002 AW c 4
2. *02
2. 000
t . 993

1 . 994
t. 991
5 44*Y 

I1.909X
1.e908

1 ,18

301 .2
31 .2
30! . 2

301 .2
305 .2
310.2
313.2
314 .7
315.2
315.2
315.7
315 .2
33s .2
315 .2
315S.2
115 .2
315S.2
314.2
312 .2
313 .2
313.2
312 .2
312 .2
312R.2
312.2
31 1 .2
310 .2
300.2
307. 2
300 .2

306.2
300 ,2

305 .2

3 14 2 
3e 13 2

304 ,2

304.27
;os .*

304. 2

2

301 .23 0 1 2

2 0.2

av t .2

3 0 1 ,2

301 .2
301.2
307.2

310.7
3 11.2Z
311 .7
31 2.2
311.2
311.23 I t .

310.7311 .2
311.2
3 1 1 2

3 1I .2
311.2
3 I I 2

331.2
311.2
310.2
314 .2
309s.2

30 7. 2
303.2

30 .2
leO .2 106.2
309 .2

309 .2

3072

3°lt.2

304*.r2

3(1)
301S.2
301 .2

101 .2
301 2
301.2
302.2
301 .2
304 .2

307 .2

3 a7 .
307 .2
307 .2
307.2
307 .2
07 .2

307 .2
307.2
307 .2
309 .?
210.2
310.2
3 10 .2
310 2
310 .2
3 1 .2
310.2
310.2
309 .2

307.2

3 0 #

w.2e
2o? .2

3)26 .2

306i .2
306 .2
106.2
305.2
309E.2

S'4* 2
30. 2
304. 304 .a

0

cC

z

z-

r,
tr



Table 6B - Inferred Pressurant Distribution, Scaling Run 27, Test Configuration 1:
One 2.54-cm Nozzle [(J) indicates thermocouple on an inlet jet centerline)

Presurant Fractions (XI at Lacatiom I

T r 7. r r
s) (IC) CC) (IC)

CONNENCE VALVE OPENINC
0,0 27.2 27.2 63.0
1.0 30.2 30.2 30.0

SALVE FULLY OPEN
2.* 33.6 34.2 30.2
3.0 36.4 30.0 29.0
4.0 37.9 40.4 30.1
5.0 31.8 42.0 30.6

7.0 39.6 44.0 31.4
9.0 3 9.6 44.4 31,7
9.0 39.6 44.0 32.0

14.4 33.7 43.2 32.3
WOmHENCE VALVE CLOSURE
01.0 33.6 41.4 32.s
12.0 29.5 45.3 32.4

VELVI FULLY CLOSED
13.0 39.3 45.2 32.7
14.0 38.7 44.4 22.3
1s.0 31.1 43.1 32.0
:1i-^ 3'.' ::.S9 3.... .
17.0 37.3 42.5 31.5
11.0 36.9 41.5 1t.3
10.4 36.7 41.7 31.2
20.0 36.4 41.2 31.0
21.0 32.3 $1.0 30.9
22.0 31.0 40.4 30.6
23.0 35.8 40.4 30.6
24.0 13.7 40.2 30.5
25.0 35.5 40.0 30.5
26.0 35.3 40.0 30.5
27.0 35.2 39.5 30.3
28.0 35.0 39.3 30.2
29.0 35.0 31.3 30.2
30.0 35.o 39.3 30.2
71.0 -34.7 32.9 30.0
12.0 34.4 a1.5 29.9
33.0 34.4 30.5 29.9
34.0 34.4 38.5 29.9

p g/a

4.4 0.0000
132.8 8.8431

36.1
17.7
16.3
16.3
1 . . v

1S .8
1 6.7

14.7
16 .0

2.9674
1 .2±04
.9642
. gO9aa 

7110
. . 2 3 

.7210
.a600
.54 35

1 .4 .5262
7.9 .5439

4 .5 .3070
1.9 .1213
2.0 . 303

1 .1 .0742
S1.7 .1156

.6 .0390
1.2 .08is

.6 .041S
1 9 .1296

0.0 0.0000

.6 .0448
,7 .04.6

0.0 0.00o0
1.4 .0937

,7 .0482

.o0 0.0a40
0.0 0.0000

1 .4 ,0993

1 .5 .1 034

0.0 0.0000

0.0 0.0040

2 30) 4 5 6 8 9 10 I1 12 13

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0o0 0.000 0.000
.064 -5.915 5.11110.624 5.111 -. 402 -.402 .149-5.363 -.402-3.709-3.710 -.402

± 38
.1 96
.242
.2 82
.2 0 3

. 3 .1

.348

.375

.407

.426

-.523 .236 1.753 -.017 -. 01? -. 017 -.043 -.017
-. 15? .211 .946 .008 .080 .080 .149 .174
-. 033 .356 .795 .064 .064 .162 .201 .245

.068 .417 .767 .135 .155 .155 .234 .260
... CI.. .'St ' .0 .4AI ,,, flU.~~~~~i -~ .15 ... 2 . . . 2.3..3. .299

.100 .490 .857 220 .220 .25S9 .251 .233

.249 .405 .877 .249 .243 .249 .312 .331

.278 .590 .903 .278 .270 .278 .317 .395

.344 .61 .25 .304 .304 .304 .366 .337

.441 .311 .632 .342 .321 .321 .321

.461 .320 .676 .953 .320 .320 .32D

.470

.470

.470

.470

.470

.470

.470

.470

.470.470

.470

.470

.470

.470

.470

.470

.470

.470
.474
.470
.470

.315 .715 .935 .395 .3±5 .315

.303 .632 .756 .303 .383 .3a3

.420 .4o0 .606 .428 .420 .428

.407 .058 .675 .0? . '7 .407

.30O .562 .653 .425 .425 .320

.441 .535 .630 .441 .441 .44±

.425 .520 .611 .423 .423 .415

.449 .506 .604 .409 .409 409

.378 .476 .575 .476 .476 .278

.430 .540 .140 .430 .43S .438
.432 .535 .535 .432 .432 .432
.451 .50-3 .503 .451 .503 .399
.477 .477 .477 .477 .477 .477
.460 .464 .565 .460 .460 .460
.435 .435 .543 .435 .543 .435
.423 .423 .533 .423 .333 .423
.445 .500 .51o0 .500 .500 f445
.477 .477 '4?7 .477 .477 .477
.466 .466 .466 .466 .466 .466
.434 .434 .s50 .434 .550 .44
.530 .414 .530 .414 .530 4l4
.496 .440 .498 .490 .498 .440

.160 .008 .059 .135

.235 .137 .16 .235

.298 .220 .249 .269

.304 .286 .269 .304

.352 .291 .314 .32

.339 .331 .355 .339

.371 .367 .367 .383

.395 .387 .403 .395

.401 .392 .3S7 .413

.352 .437 .422 .414 .437 .43?

.391 .431 .439 .463 .439 .455

.375 .459

.4S6 .451
,403 .41 4
.407 .496
. 44 .47
.404 .4 1
, a34 473
.430 .506
.44 7 447
.430 .440
.422 .4S4
.441 .441
.414 .466
.40? .481
.43S 4 56

.434 .500
.412 .409
.43a 455
.443 466

410 .480
.402 -495
.401 .498

.I45

.466

. 446
470

.480
.400
. 82
.487
.486
. 493
.4S4
. 51 3
. 508
.411 
.521
.533
.500
.499
.534
.527
. 5I9
.4a6

.451 .46c7 .451

.459 .45s .466

.463 .414 .446
461 .470 .470
.498 .444 .471
.470 .470 .451
.501 .453 .473
.S0 .497 .477
.536 .46,7 .476
.499 .448 .489
.S25 .404 .4S3
1534 430 .482

.500 .456 .477

.533 ,460 449

.532 .424 .467

.511 .41? .478

.511 .416 .445

.543 .411 .466

.534 .421 .477

.515 .457 .480

.s53 .449 .449

.560 .440 .428

.149

.084
.162
.249
.304
32994
331

.367

.387

422

.443

.474

.446

.452

.490
.441
.463
.450
.476
.458
.443
462

.424
.428
.456

4 2$4

.412

.444

.443

.4tO

.414
.417

z

t-6

00
Us

I
U.S

-3



Table 7A - Scaling Run 28, Test Configuration l: One 2.54-cm Nozzle
[(J) indicates thermocouple on an inlet jet centerlinel

Chamber Absolute Tomperatum ( at Loctionl I

4
301.2
301. 2
301.2
301. 2
301.2
30 1. 
30 1. 7

313.2
214 .2
3 1 4,

309.1
319.2

315, 2

319.2
3 t 4 .2
31 4. 2

13 1 12314.2
313.2
303.2
312.2
310.2

302.2

301.2
317.2
311.2
309.2

308.2
307. 2
306.2

307.2
300.2
300.2

304.2
304.2

304.2
304.2110 4.12

5

301.2
301.2
301.2
301.2
30t 2
302.2

3 ± 2 2

333.23 14 .7

319.2

33 . 2

315.2

319. 2
314.2
314.2

313. 2

313.2
3±2.2
312.2
312 .2
311.2
311.2
311.2
310.2
309.2
308.2
307 .
306.2

306.2
306.2
30 .2
308.2
305.2

3)24.2

3x4 .2

3a4,'

303.2
303.2

6
301.2
30.2I
301.2
301.2
301.2
301.2
142.2300.2

t30.73to 2

3t5 .2
35 .2314.3 
2 13.2
ItS .2
315.2

314 .2315.2
3142.
3*4 .2
313.2
312.2
312.2
312.2
1124.2
311.2

310.2 

305.2z
300.2
307.2
307.2
306.2
306,2

309,2
305,2
305.2

304.2
304.2
39a.2
103.X

303.2

7
299.9g
299.7
299.8a 9 9 . 9

29 9 

30t9.4

IV$ *, s
311.4

3 1 1 J

3±3.0
312.3
313.2
313.3
313.6
312.3

311.6

311.4
311.3
310.0
310.2
310.2
310.2
305 .0

307 . 1

3 1 2 2

3 10 ?. 

309. 2

301.2
30i4.4
303,7

303.0

1 3 0 1 

302,7 
3o II IS

3 0 4
ae.4

302.432.
3 02.2
302 1 

S
250.3
298 .6
298 .3
296.2
2903 .3
290.1
340.4 

310.
310 .9

314 .9

3 1 9 .0

320.1

310.9
310.8g

309 .9

3 @9 .4309.0

308 .7
308.4
307.6

306 .6

3 0 S . S

305 .1
305.1t

304 .2
313,9s

303 .0
303.1,

3 020.0

302 I6

391 .4

340 .4

360.6

9
297.9
299.0
29?. $
299. 0
3 9

4eX. 2

30J ,311. 1

311.2
311 .0
311.3
311 .0
21 1. 0

310.0
309.9
30S . 4
309. 3
308.8
308. 7
304.137 0 9 3 07 8 

306 .7
305. 73 0 3 

303.9
343. 9

303.1q

302. ?
392.6
302 .4

X0 # .
3 0 t .
301.7
3 01 0

a 0 , 6304 .6

30es
3 0 . 5
30 8.4

10 11
299.6 299,6
299.6 299.9
299.9X 299.8
29 . 3 299 . 5
2991. 299.6
299.9 299,s4

30OS9.7 3 09.r;t
3 0 .4 30 2. 3
3g9 .9 3049.5
3 11 3 31 .3
312.6 311.2
3±2.1 312.2
3112.6 3I2.3
302.0 312.5
312.0 312.9
313.8 312.6
316.6 312 7
312.3 3l2.2
312.0 312.0
311.6 319.9

311.0 311.6
310.4 310.9
310.3 310.5
309,7 310.2
39. 4 310.2
309.4 309.7
30.9. 309.4
307.7 108.?
304.0 307.8
35.9 346 .6
305.2l 3004.0
3 4 .0 30 1 0
3046 09 .2
304.6 304.9
304.9 344,9
303.6 394 .5
303.9 S 30429
3 43 .4 3 0 2 .9
303 .4 303,.1
302.0 303.1
302.1 302.9
302.9 302.7
30 .3X 303}.5
302 .3 302.3
302.2 302.1
302.0 302.2
301.1 302.0
341.6 302.0

12
29 .1
29g9.4
299. 4

299.4
299.1U
30i .0 
2u .5 t

304.6
3o9 .6

311.-5

t 2 4o311.3
312.4
3±23.
312.43.12 .3

312 .3
311.7
3 1 4 .
3F1 I 3
311.3

310.53

309.8g
309 .4
309.2
30a.9
300.1
3ac.9

309.2

304.6

303.1
JO.0

302,5

3 9 9 

302.1
302.2
302.0e
301.9
301.8

13
299 .5
299 .3
2s99.
299.5
299.4

309 8 
319,5

3±2 .5
3 v 7 .7

312.3

3 12.
312 3312 .3

311.1310 .7

3 1 0 .?

310 ,3
3 10 .2
3 10.0
389 .5
309.5
309.2

306 0
38 6.2
305.7
349 .2
304.03 04 . 8
3 04 .O304 .6

3 0 2. , l3 .4
303 .3

3 01 , 

342.7
342 ,4
302 .3
302 .3
34g2.1$
300.5
380.S

C DO 115 INA 105
I R IHETA 2

(NI (DEC) (N1I
1 0. o '* -0.152
2 0.0 4 -0.076
3 0.0 *4 0.0
4 51.0 *** 0.076

9 0.4 * 0.152
6 0.0 ** 0.R220
7 0.0 O*& 0,530
0 0.9 s*4 4.641

0} 0.0 *4. 0.00
12 0. 4. 4,904
t3 0,0 5. 0,S99

on

Ta
p T.

(Ai) W(K)

*** 4*

6.560.301.2
6.403 309.7
6.09J 210.2
5.795 257.2
5.402 ;4S.2
5.24e 365.2
5.054 213.7
4.7; 203. 2
4.533 262.2
4.374 24a.2
4.221 241.2
3. 9? 280.7
3.791 260.2
3.592 25092
3.s61 274.2

3444 9*74v
*4 44 244

44* 44*

*34 *94

*t

3*t 4*4

*4* 4* 

q*
*4* *44

SO* 33a*

454* 44*0

*4* 4456

*3* 44*0

4*4 4*4

44 *

34* g*4

I

(3)
.5
-4
-3
-2
- I

0

2
3
4

61
7

S
19

10

022

I I

34

l8

~3

1t

35

I'7

1829
20t
R20

23
20
33
3$
4 3
4$
53

s3
is
73
'3
93

103
123

1 33
1 43
A153
163
473
1 83

Wam)
1.042
1. 043
1 .042
.04 

1.043
1.041
1.012
1.183

I .390
1.460

I 0641
0.719
1.86

± .93?
1 .9g
2.094f

2. 0.93
2,045
2.045
2,0412~ 0 4*

2,039
2 .037

2.02?
2.032

2.023
2 .020
2.020
2. 016
2.013
2.011
2 .010

2.008
2.005
2.003
2. 000
1.990

1.992
1.990

1 969
.946

301 .2
301.2
301.230t .2
301 .2
301 .2

30 .2
312 .2
314.2

flU .a
315.2

3t15 12
3t A .Z2
31S.2
315.2319.2
3 1 .2

1 1 .t

"31.2
314 .2
3*4.2

551 7 

303.2

30 7 .2317 .2
310.2
30 .2
309.2
308 .2

305 2
307 .2
306.-2

305 .210 5.2
308.2

304.2
30 4.3404 2
344.2304.2

304 .2

2
301.2
3 0 1 .2
301.2
3 0 1 .2

3 0 i . 23 0 2 .2
301.2302.2
309 .2
3062.
309.2

311.2
311.2
3±1.7
3±1.2

31142

3t1.2
3 ± 2.2
3)2.2

312.2
311 s.7

31J1.2

3 1) i . 2

3 11.2

3 10O.2
309.2
305.2
308.2

3 0 7 . 2
307 .2
307. 2
3 0 6 .2
307.2306.2
306 .2

306. 2

305.230.

305.2

304.2
305.3a

ni
301.2
301.2
301.2
301 .2
3 4 .2
30l1.2
303.R

103 .2
305 .2

306 .2
34? .2

3o7 .2
347 .2
307.2

306.

310.25155 .a

31o .2

310.2
310 .2
3 10 .2
310.2

3 09 .2310 a.2309 .2

3 * 7 .2
307 .2307>.2

307 .2
306.2
3a6.2

346.2
306.2

309.2
309.2
343.2

3 0.2

rn

>q

Ha

r)
0

P

r,

r,
CUl
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Table 7B - Inferred Pressurant Distribution, Scaling Run 28, Test Configuration 1:
One 2.54-cm Nozzle [(J) indicates thermocouple on an inlet jet centerline]

Prewurant Fractions (0 at Locations I

T T r r
Ii) l(C) (IC) (C)

LCMSINCE VALVE UPS"ING
.0 2.9 26.9 65.1
.0 21.3 20.2 32.3

VAtVE FULLY SPEN
2.0 3.s 22.0 30.2
3.0 is.0 36.4 28.9
4.0 37.0 39.2 29.4
5. 38.1 41.2 30.0
6.0 39.8 42.5 30.5

7.0 39.3 43.5 30.9
0. 39.5 44.3 31.3
5.0 39.5 44.7 31.6

14.0 19.5 45.0 31.0
11.0 39.6 45.4 32.1

CSNHIUCE VALVE CLOSURE
12.0 39.7 41.9 32.5
13.0 39.3 43.4 32.4
SALVE FULLY CLOSED
14.9 39.0 41.1 32.3
15.0 38.4 44.2 31.9
06.0 37.8 43.4 31.5
17.0 37.2 42.6 31.2
11.0 37.2 42.6 31.2
19.0 36.6 41.7 30.6
20.0 36.6 41.7 30.0
21.0 36.3 41.3 30,7
22.0 36.0 40.9 30.5
23.0 36.0 44.9 30.5
24.4 10.0 40.9 30.5
25.0 35.5 40.3 30.2
26.0 33.4 40.0 30.1
27.4 35.4 40.0 30.1
20.0 35.2 39.8 30.1
29.0 3.1 39.4 30.4
30.4 34.9 39.4 29.9
31.4 34.0 39.2 29.1
32.0 34.9 39.2 29:8
33.0 34.8 39.2 29.8
74.0 34.4 8. 29.6

A p/#

2 . 0 . 000
0459. 0.64*7

51.4
20.0
26 .5
16.3
25 .9
235.5
25. 5
16.1
1s .S
15 .6

5.1275
1.4614
1.01 at

,9616
.3aI1
.7346
.6711
.6501
.5133
.5276

i 1 2 3(3) 4 5 6 a 9 10 I1 12 13

0.000 0.00 0e.000 0.000 0.000 o.004 0.000 .0000 o.000 0.000 0.000 0.000 0.000
.033 .043 - .01 .1 a ? -. 205 -. 00± -. 081 -. 032 .3a1 .043 . 147 . 191 .043 - .056

.113

.1i?

.2 26

.270

.307

. a3s3

.36?

.393

.413

.434

14.S .6097
16.0 .5503

2.? .092 7
3.7 .12 0
3.9 .1 3 55
4 .2 .1 432
0.0 0.00a0
4.4 .t519
0.0 0.0000
2.3 .0796
2.4 .0022
0.0 0.0a00

.o0 0o.000
3.? .12a6
1.3 .0444

.o0 0o.000
1.3 .0452
1.3 .04SO
1.4 .0469
1.4 .0478
0.0 0.0000
0.0 0.0o00
2.9 .0964

-1.063 .611 3.959 .033
-.202 .3J2 1.000 .065
-. 068 .440 .046 ,034
.026 .472 .829 .115
.136 .468 .084 178
.210 .527 .845 .210
.261 .531 .07e .26±
.209 .594 .899 .289
.313 .616 .919 .3113
.337 .630 .939 .337

.457 .371 .470 .968 .446
.472 .349 .656 1.002 .426

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

.473

,404 .561 .873 .404
.393 .954 .716 .473
.486 .532 .701 .448
.419 .S07 .683 .419
.428 A16 .648 .472
.445 .537 .629 .445
.433 .524 .616 .433
.487 .487 .581 .487
.478 .478 .574 .478
.495 .S03 .551 .4SS
.441 .537 .537 .441
.463 .5i3 .513 .463
.494 .494 .494 .494
.473 .473 .473 .473
.497 .457 .559 .457
.442 .442 .546 .442
.434 .434 .539 .434
.414 .414 .321 .414
.428 .492 .482 .482
.462 .462 .462 .462
.448 .448 .448 .448

.053 .053 -.226 -.728 - .050 - .617 - 393 - .003 - .170

.065 .132 .132 .038 .18 .070 .078 .2t2 .172

.135 .135 .106 156 .216 .t96 .227 .1227 .206

.204 .204 .240 .196 .267 .222 .113 .276 .259

.178 .261 .261 .244 .319 .2±1 .277 .302 .277

.210 .209 .297 .274 .313 .285 .305 .329 .313

.261 .26t .307 .315 .330 .330 .346 .353 .346

.209 .289 .342 .327 .350 .342 35? .373 .365

.313 .313 359 .329 .389 .366 .331 .404 .404

.337 .337 .3S9 .374 .389 .374 .397 .419 .404

.371 .371 .416

.349 .349 .395

.404 .404 420

.393 .393 .449

.448 .406 .441

.419 .419 .463

.472 .42a 437

.445 .445 .454

.433 .433 .451

.487 .393 .459

.478 .312 .449

.455 .455 .426

.441 .441 .441

.463 .413 .453

.494 .393 .434

.473 .473 .423

.457 .457 .447

.442 .442 .463

.434 .434 .444

.321 .A44 .446

.462 .428 .439

.462 .462 .441

.440 .448 .451

.394 .446 .140 .423 .461 .461

.426 .426 .441 .441 .441 .441

.420 .443 .443 .436 .467 .467

.417 .473 .465 .433 .490 .506

.431 .457 .465 .440 .492 .490

.437 .472 .463 .455 .507 .490

.419 .446 4at .428 .490 .490

.418 .464 .464 .436 .500 .473

.442 .460 .506 .451 .497 .478

.403 .478 .497 .412 .497 .487

.420 .497 .480 .449 .507 .478

.426 .465 .513 .455 .513 .484

.412 .470 .527 .431 .516 .520

.383 .503 .513 .423 .543 .513

.404 .505 .494 .434 .525 .494

.423 .494 .514 .463 .104 .494

.406 .488 .539 .426 .498 .508

.390 .515 .546 .411 .536 .536

.423 .939 .520 .444 .539 .528

.446 .510 .542 .478 .521 .510

.428 .482 .546 .460 .503 .5±4

.409 .494 .5s5 .419 .526 .537

.404 .525 .511 .426 .547 .547

z
77
77

0

C)



Table SA - Scaling Run 29, Test Configuration 1: One 2.54-cm Nozzle
VJ) indicates thermocouple on an inlet jet centerline]

Chamber Absolute Teuwperaturem It) at Locations I

4
301,2
301, 2
30 ,, 2

301.2
301 2
301.2
3 0 ± 7 302 .7

300.2
3s1 J. 2
3 1 3.2
314.2
31S.2
I 1 5 . 2
315.2
315.2
315.2
3)4.7
114.2
313.7
313.2
313.2
3t3.2
312.2

312.2
312.2

301.2

111,2

3092
30942

308.2

3 047. 2
364.2
306. 2
306. 2
303. 2
345.2a
305. 2
305.2
304.2
304.2
1104.2
204.2a
304.2a
1104.2

3 4 i .2

361 .2
301.2

301.1301.2

3 a8 .92
31 . 2303.2

314.2
314 .7
3 15.2
319.2

3 15 . 2
3 1 5.2

3 14 2
313 .2

3Xa 2
313.2

3 1 62 2

3 12 .2312.2

301-2
3a4 .2

340.2307 .2
306 .2

300.2

205.2
305 .2

304 .2
304 .2
2*4.2

304 .2
303.2
303.2

6
341 .2
301.2
301 .2
200 .2
301 .2
301.2
301 2
303.?
307 .2wf 0 ._?

312.2
313.2
3 4 .2
1L4 .2
315.2
313 .2
3tl.2
3t192
3t1.2
304.7

313.,2

302 .2
342.2312 .7

3 0 6 . 2

311 .2
310.2
309.2
308 .2

307 .2
307 .2
306.2

306 .2

349 .7'
305.2
305 .2
304.2
304.2
304 .2
304.2
204 .2
304 2
303 2,
30322
302,2

7 S
299.7 29a.2
295.0 290.3
259. 5 290.4
299.8 298.3
299.7 299.5
295.7 298.3
299.9 299.4
302.5 302.2
306.5 305.8
309.3O 3n .0 

310.9 309.4
310.5 310.6
313.0 30,0,
313.0 311.5
313.3 311i.3
3113.2 3112.6
31316 310.4

31~ 30tA~

313.2 311.7
313.6 3X11.3
313.0 310.3
302.2 319.4
3144 310.3
311.0 310 .

3 11.1 309.~4

310.7 309.4
3104. 1108.9
31E.2 00.$
309.0 368.5
309.1 307.4
3085 .4 306.9
307.3 306. 1
304. 7 34S.6
30 .0 345.1 
305.9 304.5
305.4 304.4
505. 1 303 .5
304.7 203.6
304.9 302.2
303.8s 302.4
303.7 302.2
303.3 302.0
301.1 301.8
302.7 301.2

102.9 301.0302.4 301.0
302.3 300.9
202.2 10;,?
202.5 200.6

9
2g97. S
297.0
2 7. 9 

290 . 0357.7

258.0t

301.0

304 .4

131 a 

308.0
305.?
3 t 0.4

3tt .0t
322.0
31i~o
311.0

310.6
3±0.2
30g.9
309.6

a 0 g .3
300. 9
3089.5

3 00 39

300 .1
307.5
306.6
305.8
304.8
304. 2
303.9 
203.5
303. 1

382. 8

202.4

302.3
302. 1
381 . E
301 .4

300.5
110o.6
I300¢.0

t0
299 . 7

259 . S
259.3

259 .4
299 5
299 3
303 .0
346. 9
'163 09 
310S.6

311 .6

3 12 .4
3 12 .6
J12.6
312 . 3
312.5f
J
312.2

312.3

10 .43 i O 4 

310.2
309 .6
3a9 . 0
308.5308 .
306.7
306.0
Jos .
305 .0
3a 5. a

3 04 .0

304.8s
203 .9
303 .03

302.6a

3q2 . 3
302. 2
a e2 .

02 , V
302 eac

11

299.5
295 .5

299.5
299 .6
299.5
302.0
306.4

300.6
3tt1.5
311.0
302 95
312 .7

3l2 2.312 .9 

312.2
3 121.2
J I I . 1
3 1 i S311a1.0311.2

310.5
310 .6
310 .0
309.9

300.5
308.1
307.0
306 .6
305 .9
305 .2
305.1

304.
34 4 .0
304 .2
303.2
343 .2
30 .2 
302 .9

°02.4
392 .3

300 60$0! . I

12

299.529. 5
2S9 .3

259.4
2 95.52 9. 4

209.49

259.6
302.2
305. 9

310.2

310.3

311.613 t Q .9

31o.9
3±4.2

322.6

3 0 24. 

312,2J

3 114,

312.2

3 a 2 .a

312.4
3)1 .2

305.7
3095.
300 . 1
304.7

304.9
304 . o

304 .0
304 .0

302 . a

382. 0

3 0 jB, 
3 0. 1130°3.2 
342.0 

13
299 .5
299 .4
299 3
259 .5

299.4
259 .4
302.4
30c8.20 a 4 

310.4
310.3
311.9
312.0
312.4
312.3
312.4
3)2.2

311.5
311 3

310.4
310 .3
3 10.

310.0
309 .6
309.4
300.4
306.0
301.3
365.6
305 .1
304.9
304.6
34 4.6
304 .4

104.2

3 3 .4
302.5
302.7t3 42.6
3202.5

3e2.0
302.1
02 .o

30! .9

COO 6*14T£S
I A R THETA Z

(III (1717) (5±
l 0.0 *** -0.152

4 0.0 *. -0.076
5 .o * 0.0152
6 0.0 0o o.229
7 0.0 0.1530
6 0o0 0O t 0.610
9 0.0 U, 0 6se

55 a.o *4* 0.162
1± 0.0 *44 0.830

1 2 0.0 ° ** F °0 . 9 1 4
03 0.o 0.991

Prm
Tank

p

6.*

4*4
.*45

*4*

6.960

6,90.6
6. 18145.190

5 .u37
5. 160
4 . 938
4. 600
4.40 3
4.307
4 . 5 1 6
3.936
3 . 7 5 
3. 640
3 .622

.4f

46*

4*.

*4*b

*44

*4*

44*

454*

4*4-

4,ft

*.

4*4
.44t

4.#

)
-5
.-

-2

-9I
9

2
3
4
S
6
7

a9
10
11
12
13
34
15
16
17
10
I19
20
20.
22
23
28
33
If
43
4a
53

4'0

724

s a
1 1

133
*04;stG*fl13
013
*541

T,
(K)

.

4*4

3 4 t 2 
3 0t 2:

*4.

f2 i2 .2

32l1.2
29I.2
287 .2IdaA 7

269 .2

275.7

272.2

toot

4to

281.7

4**

281.2
281.2

4*

4*
#*.

too

0*4

4*.

(so)

I , 0131 .094i

0.013
1.0 4
, . as;

l1. 4361 .524

0. 4 6

1.681
± .712
I .0 23
1.990
1. 953
2.014
2.0 9
2. 0'C3
2. 050s
2.054
2.05S3
2. O'3
2.049
2 .046
2a. 04 6
2.044
2. a34
a. 03 

2.0302.4?
2, 024

92.02
2.020
2.0±9

a2 013
a . oez

2.9a0 
2. 00
2.0052.0e82 

1.9983

1 .993

1 2
J9i.2 301.2
301.2 3012a
I 1)21.a 301,2301.2 30 1, 2
301 .2 30 , 2
30 4 . 2 3 0 I r 
31 .2 30 1.2
301.2 302,2
30 4 .2 3 0 3.7
310.2 302.2
3 1 2 .7 3 9. 2
314.2 316.2
3105.2 3±1.2
315.2 311.2
315.2 311.2
315.2 311.7
3±5.2 312.2
315.2 31.2
3t1.2 311.2
315.2 311.2
314.7 310.?
314.2 33 2.2
313.2 312.2
313 .2 3111.7Z
313.2 3111 .2
312.2 311.2
3i2.2 311.2
312.2 3J1.2
312.2 311.2
311.2 311.2

320.2 3107.2
309.2 309.2

309.2 3-0,2
3hY,2 309.2
005.2 300.2
30472 301.2
3o7.2 307.2
304.2 307.2
304.2 307.2
106 .2 306 .2
306.2 304.2
309.2 305.2
305.2 304.2
305.2 205.2
204.2 305.2
304.2 505 .2
204.2 301 .1
304 .2 304l.2
304.2 304.2
304.2 304 .2
204.2 304 .2

3L1)
301 .2
3a31.2
3 01.2
304 .2
381 .2
361 .2
301 .2
300.7
3400.2

131 06 

306.2

306 .2306.2
306 .2
307 .2
307 .2
307.2307.2
30i7.2
3067.2
309 .2

3 10.2
314 .2

310 .2
310.2
310,2
3!0 .2
3163.2
3es .2
309.2

392

300 .2
0 7.2307 .2

301 .2

3 as 2 

106;.2
306 .2
386 .2
305.2

385 .2
305 .2
385 .2

34 .2
04 .2

304 .2
34 .2

Cn

In
0

r
2
C
Inl
PO

2
C

InI



lC 1U313 00 - iiiieuiCu lU±bU1 illl 1,JlbtLIUULIUI1, JL)dIIIIM IXUII t71 lGlL buisisIulaLIUIA I.

One 2.54-cm Nozzle [(J) indicates thermocouple on an inlet jet centerline]

Pesuxmrant Fractions (XM at Locations I

I 7 7. 7,
(a) (IC) (IC) (IC) p pie 7 1 2 30) 4 5 6 8 9 10 11 12 13

SOMNENCE VALVE OPENiNC
8.6 26.9 26.9 162.8 -. 2 0.0000

S.I S2. U 2 2.2 30.2 S..f-U0O'S
SALVE FULLY IPEN

2.6 29., 29.6 26.6
3.6 33.2 34.0 27.5
4.0 35.8 37.6 28.2
5.0 37.6 44.3 29.1
6.0 38.5 41.9 29.7
7.8 39.0 43.1 30.3
U.S 39.2 43.8 30.7
9.0 39.5 44.5 31. 1

10.0 35.5 44.9 31.4
11.0 39.5 45.1 31.7

B0AMENCE VALVE CLOSURE
- l 12.0 39.4 45.2 31.9

f13.0 39.4 45.4 32.1
SALVE FULLY CLOSED

14.6 38.9 45.0 32.0
19.0 39.6 .45.9 32.3
16.0 3C.8 44.8 31.9
17.0 38.2 44.0 31.6
18.0 38.0 41.8 .31.5
19.0 37.6 43.2 31.2
20.0 37.4 43.0 31.1

22.4 37.0 42.3 30.9
23.6 34.7 41.9 30.7
24.0 36.5 41.7 30.6
25.6 36.5 41.7 30.6
26.8 36.2 41.3 20.4
27.6 33.9 44.9 30.3
28.6 33.8 40.7 30.2
29.6 35.9 40.9 20.3
30.0 35.8 40.7 30.2

.11.0 35.6 40.4 30.1
32.0 35.5 40.2 30.0
33.6 35.2 39.8 29;9
14.0 35.0 19.6 29.6

152.8 10.t62S
32.7 2.6471
18.7 1.3013
1s.1 .8797
16.t .9130
15.8 .778v
I 6. 1 .7451
11.3 .6192
15.9 .6244
16.4 .5962

16.4 .5421
-487.5 .5000

.4511
- .1226
.1542
.1306
.03 38
.1041
.03 57

a .0060
.0783
.0390

0 .0080
.0799
.0285
.0423

-.04 23
.0423
.04 31
.0438
.0a9 0
.04 62

-439.9
1 19 .6

-150.4
-127.4
-32.s

-11 .5
-34.8

a;. a

o .o

-77.9
-80 .5
-41.3
41.3

-41.3

-42.7
-87.7
-45 .1

0.o00 0.400 o.000 0.0008 .000 0.00o 0.000 .o000 .o000 0.000 0.000 .o000o 0.00
- .IeI: - A.e -. ond - .00e -.eo0 -. 009 -. e .*5051 ,1'S .O'S-.0^. -5,36 '.05 -. on8

.O63

.1 36

.194

.240

.202

.316

.347

.3 73

.397

.419

-. 070 .006 1.072 .415 .251 .086 -.012 -. 374 -. 144 -. 210 -. 177 -.012 -. 078
-. 298 .189 1.324 .826 .026 .189 .015 -.055 .100 -. 022 .059 .100 .0o5
-. 093 .290 .930 .077 .077 .104 .152 .098 .173 .141 .120 .194 .173

.035 .392 .749 .125 .125 .214 .196 .205 .223 .196 .214 .232 .214

.084 .411 .821 .166 .166 .248 .231 .223 .264 .248 .256 .299 .256

.169 .482 .074 .169 .209 .248 .224 .279 .287 .271 .303 .310 .287

.221 .527 .309 .221 .221 .297 .274 .202 .202 .312 .305 .335 .328

.268 .530 .866 .260 .260 .260 .290 .343 .335 .343 .365 .350 .343

.298 .520 .891 .299 .29 .298 .335 .350 .364 .379 .379 .379 .379

.313 .612 .918 .3±3 .3±3 .313 .321 .30l .381 .3 8 .410 .403 .399

.438 .1327 .626 .926 .364 .327 .327 .364 .372 .394 .424 .409 .416 .416

.455 .340 .641 .942 .416 .344 .340 .348 .416 .400 .423 .446 .431 .423

.460

.468

.4GS

.468

.460

.418.4 ;G

.468

.468

.468

.408
.466
.469
.468
.46fi

.6 Go

.469

.469

.468

.468

.468

.357 .664 1.009 .434 .357 .3S7 .373 .396 .419 .426 .434 .426 .426

.394 .542 .764 .460 .394 .394 .402 .431 .446 .475 .453 .453 .461

.443 .S20 .675 .443 .443 .443 .404 .435 .443 .466 .451 .459 .451

.426 .546 .666 .426 .426 .426 .426 .426 .450 .482 .458 .466 .458

.4Ct .164 .64S .482 .401 .401 .4±0 .410 .450 .499 .442 .492 .482

.450 .533 .617 .450 .458 .400 .4l6 .441 .450 .483 .418 .466 .450

.435 .519 .604 .435 .435 .435 .435 .427 .469 .51 ± .435 .469 .469

.42; .3O .333 .;;2 ..2 .;;2 ; , _;7 .1 .:.3 ._- .4?3 .112 A.V!

.394 .481 .569 .437 .481 .437 .437 .455 .463 .533 .455 .472 .463

.414 .454 .543 .454 .404 454 .441 .436 .489 .51C .436 .489 .454

.43S .525 .525 .435 .488 .431 .417 .453 .4s0 .507 .462 .480 .444

.416 .506 .506 .506 .506 .416 .425 .443 .461 .524 .452 .461 .452

.477 .477 .477 .477 .477 .477 .441 .431 .468 .524 .413 .468 .468

.464 .464 .558 .464 .464 .464 .436 .40? .483 .511 .426 .483 .454

.455 .455 .511 .455 .455 .^45 .417 .44S .404 .503 .465 .484 .451

.436 .436 .531 .436 .531 .436 .417 .446 .465 .531 .455 .484 .474

.415 .415 .511 .415 .511 .511 .421 .434 .463 .540 .434 .501 .501

.394 .442 .491 .491 .491 .491 .433 .413 .462 .539 .413 .500 .1±0

.378 .476 .476 .476 .476 .476 .437 .3gt .476 .554 .427 .515 .515
.462 .462 .462 .462 .462 .462 .432 .402 .472 .553 .412 .512 .522
.448 .448 .449 .446 .440 .448 .430 .397 .499 .570 .428 .530 .530

z~

10~

0

C)



Table 9A - Scaling Run 30, Test Configuration 1: One 2.54-cm Nozzle
[I) indicates thermocouple on an inlet jet centerlinel

Camber Absote Tperatumto (K) at Lmoatn I

4
301 .2
301. 2
303 .2
301.2
301 .2
301.2
303.2
3093.7
311.2
313 7
314.2
315.2
315.2
315.2
315.2
315.2
315.2
3±4.2
304. 2

3 13.2

312.7
310.2
312. 2
311.2

3t0.12

30S,.2
2,d09. t
349.2
307.2
307. 2

'J0 6. 230 5 A2

305-2
305 .2

304,2
304. 2

10 4. 2
394 .2
1 02

5

301.2
301 2
301 .2
301.2
30±1 2
304.2
308.2
i i , 2

313.7
314.2
315.2
315.2
3 5.2
305.2
315 .
3±5.2
315.2
114 .2

3)2.7
130.0

311.2
3 1 t Z

3OF 92

311.2

a 0 6 2 3103.7

44t

3±0 .2

3019.2
3050 0
aa07.11

304.2
304 .2

3o6 .11

303.2
309.2

305.2
304 .2

30a3 - 2
381.2- 

6
3 1 .2301.2
301.2
340 .2

301.2
30S .2

304.2
307 .7
3i11.2
312.7
318.2
314 .2
314 7
3±5 .2
305 2
3 1 5 .2
31.5 2

313.2
3239
313.02

3 13.2

3±0.
31123 t I 2 

31 2,
39.
309.
307.#2
309 ,2

0I O. 2

30 .2306.2
105.2g
305.2X

305.23 0 5 .2

304 .2
304.2

304 .23O4 a.2301.2
303.2
203.2
2343.2

299.9

299.5
299 .7
299. g

303.2
307.6a

310.S
3 1 2. 

312. 5
312.0a

313.3S
313.4"3 1 3 a 

312.6

310 .
311.0
309 .9

396 . s

3638.9

307 .4
xSo?. n5

Jos .

3051, 4

$00.2

304 . 9

30 .4
304 .0
303.3
303.1X

3 o 2 24

303.0
303.0s
102.6c
302 .5
102.3I
302.2
303.1t

298.2
298.3298 .3
298.3

298. t
298 .9
382.6
306.0
300 .3
309.6
310 .4
310.9
311 .5
351 1.5311.6
311 .7

3 3 t .6
3Xt.?

10 .4
300.0

3±0.4
309.0
309.0
305.2
308.6
588 .717e0 e ;
307 .2

30G,.0

3 ea 4
3 9.1302.0

38.
302

S 4 . r383.2
301.0

3 4 3.7t

302.5
302 .4

301 .5
380. .5

3ee0.9

300 .7

29S. 0
297.8

295 04 

297.8
290.1±
290.5
301. 8
304.0

26.9
300.5
1109.0

30a .3

311.0
311.2
300.0

301 .o
316. |

399. a

309.3e

3*9 . 1
1197. 9

3h06.
399. 9
304.8@
204. 4

303.9
3 03. 0
303.2
30 2.?r
302.5
302.7
30 1 . 7

301.82

301.1s
301 .2
300.8
300.8
300.4
300 .4
300. 3

10
299 .4
29S9.5
299 .93
299 .4
2S39 4
3Q0 . 2

307 Q0
i99 .0a

301 .6
312 .0
3 12 .4
312.6
3 1 2. 4
302 .5
312 .6

312 .

a 00 o 
310, 2
309 . 7

3 09 .

J04 .4

307.0

309.5s
3405 . 0

304 .
304 .

3 64 a
3 0 3 2 303.2
302.6
303.03 0 2 .
302 .5
302.5I
301.8|
300 .9
301 .9

3 C 2 .

301 .1
3601.6

11
299.5
299.299 ,5
299.5
299 .a
300 .a
303 .1
306 .7

31 1.1

312 .4
312.4

302.59

312 .
312.3a
30 .9

3:1X.3

310 .9
310 .4
309.9
309 .9

108 .6

307 .0O
304 .4

301 .? 

304 .5
304.5
304 .0

303.1
302 .a
302.8
342. 
302 .4
302 .0
302.3
302 .o
301.9

12
299.5
29 9.3
299.5
299 .32S9, 5 

o2 9 9 

306.0
300 .4

311S.0
311.3

312.0t
312 9 9

JON.0

3±3.2

3t1 .¢

310.11

310 a

310 .
30.7309,9

3 09 1a

aoo9.2

306 .7

30 . d5

305.7
305.0
304.9s
304.4
304.2
303.6

3 o 2 .302.5
302.5
302.43 o 2 . 4
302.~4
3 0 2. 

301.9
301.9

13
299 .5
299 .4
299 .4
299 4
2g9 .s

299.7
302.8
306 .3
308 .4
3140 
3 1 t 3

311 .3
301 .9
312.3
3 2. 2
3 12 .3

312.2
312 .0

3t 1,0 

J1I 0

3s$0 .91

3109 

310 .0

3o0 .4

367.0

386.9

34 .9
340 .4
309 .3
384.7t
304 .5
3 04 . 2
304 .0

36o2 .7

342 .4
30g .2
302.3
302 .0
302 .0
301 .9

C0IRDIRATES
I R THEA1 Z

(N) (DECG) ()
± 0.0 54 -0.152
2 0.0 6*4 -0.076
3 0.0 *45 0,0o
4 a.0 s** 0.076
5 0.0 4* O±52

6 0.0 e 0.229
7 0.0 eo* 0.530
9 0. o . 0.686

t0 0.0 054 0.762
II 0.0 *4 0.038
12 0.0 454* 0.9i4
±3 0.0 *0 0.991

pre"
ankp

(s) (anti)

-5 *#*
-4 *49

-43 *4*

-'4 4 3 

-1 I44

t .Z72
9 6,51

2 5I950

2± 2 641

4 5.378
59 5,0118
6- 4.s9a
7 4. S6
8 4.435
9 4.312

10 4.092
01 3.914
I2 3.730
13 3 . 61

65 *a*

1 0 4s

14 2

19 **a
20 4**

110 *4.
22 *5*
27 4*.

32 4**

42 *4.

47 *4*

52 4*^
5? 44*

62 *

102 ***tl2 446

9Q2 *4*
lot *,.

14 *,*
132 *451

192 *45*
152 *445

Ti
(K)

49*

445*
4*59

24*

301 ,1
2g99.2

2 a? . 22-7.7
24.2
2sa .2
202 .2
201 .2
280 .7
280 .2
280 .2
Z79 .7
271 .2

d459

44*
4*.

*..

...

4*t

4**

4**.

4.4

4 * *
O' *

4*4

4-4
*4 *

4*4

4*4

4**.

4*4

(gun)

I . o$4

1. 054

1 5.153

I . 2 6 

1.054
1. 9 2

I . 6iB

2.4521 . 8534
1.6o2

1 . 766

2.026
2.056

2. 04Z
2.944
2.0e42
2.040
2.039
2.036
2.036
2.034
2.029
2. 024
2.022
2.020

2.0 16
2.0 3
2.009
2. o oa
2. 047
2. O 40
2.0oet
2.0
l0. 996
t1.994

I1.906 
I1>9*0
0 e9*0
I .951

301.2
301 .2
301 .2
3 0 1 .2
301 .2
301 .2
305 .2
3±0.2
vJL3 .a
314 .7
315 .2
315.2
315 .2
315.2
3t 5 .2
315.2
31 .2
315 .2
34 .2
S3 .:3 313.2
31 .2
3±2.2
312.210.2.2
311.2
311 .2
310 .23639.2
309.23e95.2
307S.2
30?7.2

306 2
1060.2
306 2
306 .2

309 .2
309 .2
140w.2

304 2
304 ,2

104 .2
*4 .2

10440

2
301.2
301.2

3 0 1.2

30 1.7
301.2
301 .7301 . 7

311.2
21 . 2311.2
311.7

311.2

3i t F

311 .2

331.2
311.2

311.2
311.2

31t0.2
3311.2
311 .2
310.7
310.2
310.2
310.2
110.2
309 .2
309 .2
306.2

307.2R
30? .2

300. 2

30. 2
309,2|
301 5 2

301 . z

300.
100 2

301 .2
3041 .2
30) .2
301.2
30!1.2
301 2
381 .2
301.2
404.2
305.7
366 .2
306.2
30 6.7
307.2
387.2
207.2
307.2
307.2

310 .2
100 .2
3,0 .2
309.2
309 .a3 0 .2
34 9.2

349.230 .2

355*.203 .2

30? .2307 2

IcO .2
310.R

0.2,

09.2

305 .2
3o9.2
309 .2305 .2

305.2

4t .26
301.2

En
H
zQ
CU
C)
C)
77

CU
H

tz
C)
In
77

En



Table 9B - Inferred Pressurant Distribution, Scaling Run 30, Test Configuration 1:
One 2.54-cm Nozzle [(J) indicates thermocouple on an inlet jet centerline]

Presmrant Fractions (X) at Locations I

f P rO r,
to) (C) (C) (C)

ESIIENCE VALVE OPEHIHG
e.^ ?.2 2?.2 i-,-
1.0 30.0 30.0 29.2

74LVE FULLY IPEN
2.0 33.5 34.2 29.1
2.0 24.0 2?.7 18.9
4.0 37.6 40.3 29.4
5.0 "39 41.5 29.9
6.0 38.9 42.9 30.4
7.0 79.3 42.8 30.8
8.0 39.4 44.4 31.2
9.0 39.5 44.8 321.5

.30.4 39.5 45.1 31.7
SOINENCE VALVE CLOSURE
11.0 39.5 45.3 2t.9
12.0 39.3 45.3 32.1

VALVE FULLY CLOSES
13.0 39.7 44.? 3t.8
24.0 18.1 43-9 31.4
15.8 27.4 42.8 33.0
16.0 36.9 42.2 30.8
17.0 36.6 41.8 30.1
18.0 36.3 41.4 30.4
19.0 36.2 41.1 30.4
24.0 3J.7 40.5 30.1
21.0 35.7 40.5 30.1
22.0 35.4 40.1 30.0
22.0 23 .2 39.S 29-.
24.0 25.2 39.9 29.5
25.0 34.9 39.4 29.7
26.0 34.6 39.0 29.6
27.0 34.6 39.0 29.6
28.0 34.6 39.0 29.6
29.0 34.5 39.8 29.5
30.0 34.3 38.6 29.4
31.0 24.0 38.1 29.3
32.0 33.9 37.9 29.2
33.0 33.9 37.9 29.2
34.0 33.7 37.7 29.1

4.. 10.03330
14t.2 20.0313

33.9
8.4
16 .0
16 .0
1 6.7
16.0
±5 .8
16 . I
1 6.2

1 6.3
7.4

2.6715
0 .23 85

.9513

.9326

.8669
.7389
.6207
.6895
.5648

.5250

.5434

5 .1I .3771
1 .8 .1346
2.4 .179±
1 .5 .1140
t2.1 .0790
1 .1 .081s

.6 .0418
1 .8 .12 90
0.0 0.oo00
I .2 .0904

.6 .0465
0.I0 0.0 000
1.3 .0,96
1.3 .0994
a .0 0 .0 000a 
10.0 0.0 000

.7 .05 12

.7 .0523
1 . 5 . 1 0 8 0a
.8 .0558

0 .0 0 .00 a00
.8 .0 5 7 0 .

I 1 2 30) 4 0 9 10 11 12 13

o.ooo'IO ooo ^.oo^ o.oo ^.eoo o.oe^ a .n 5* o.ooo o.ooo 0.000 o.^oo 0.000 0.000
.069 -1.420 1t.90 3.560 1.066 -. 18S -. 11 -.680-1.054 -.555 -.555 -.056 -.430 - .306

.139

.195

.242

.280

.317

.347

.373

.3,7

.4i1

.436

.4 4

.4 63

.463

.463

.463

.463

.4.3

.443

.463

.463

.463

.463

.463

.463

.463

.4C3

.4 6 3

.463
.. 463
.463
.463
.463
.463

-. 358 .396 1.309 -. 101 -.001 .098 -. 041 -. 021 .138
-. 164 .348 .660 .064 .064 .064 .132 .132 .246

-. 036 .378 .793 .a06 .056 .140 .105 .222 .218
.060 .436 .812 .144 .144 .144 .202 .2S9 .286

.140 .499 .958 .140 .140 .220 .244 .299 .315

.200 .5±3 .555 .200 .200 .239 .279 .309 .347

.- 42 .994 .849 .243 .243 .243 .281 .349 .337

.273 .610 .872 .273 .273 .273 .311 .348 .378

. 294 .629 .891 .294 .294 .294 .323 .391 .30t

.310 .646 .907 .310 31e .310 .362 .399 .422

.314 .654 .939 .390 .314 .314 .367 .427 .427

.323 .623 1.04B .353 .333 .353 .368

.395 .596 .717 .395 .395 .395 .403

.299 .611 .653 .399 .399 .399 .399

.384 .603 .646 .3B4 .384 .384 .463

.397 .576 .621 .397 .3S7 .3S2 .424

.402 .539 .677 .402 .402 .402 .393

.31 .567 .659 .381 .428 .301 .409

.349 .590 .542 .446 .446 .446 .407

.418 .563 .611 .419 .41± .4±8 .399

.4e0 .540 .590 .400 .450 .400 .420

.3S6 5137 .587 .386 .486 .346 .396

.363 .5t3 .564 .463 .463 .413 .403

.440 .491 .543 .440 .440 .440 .409

.424 .477 .530 .424 .424 .424 .424

,410 .471 .524 .4t9 .430 .418 .407
.404 .457 .510 .404 .404 .404 .414

.378 .539 .486 .378 .486 .379 .410

.353 .517 .463 .463 .463 .353 .419

.441 .49? .441 .441 .441 .441 .396

.431 .488 .431 .431 .431 .431 .396

.425 .482 .425 .425 .425 .425 .390

.413 .471 .413 .413 .413 .413 .390

.430 .422

.435 451

.442 .459

.471 .4 54

.451 .487
.4 66 466
.446 .493
.45 .48 4
.437 .476
.420 .519
.466 .5 06
.4 4 3. 503
.419 .522
.4 56 . 530
.492 .5±3
.409 .520
.453 .507
.441 .528

.430 .520

.454 .945

.459 .2i1

.4 83 .553

.030 .0o8 .138 .078

.20) .1IC6 .212 .212

.259 .12S9 .268 .259

.278 .319 .286 .261

.311 .3321 .315 299

.340 .340 .355 .340

.344 .379 .364 .349

.400 .378 .370 .305
.420 .420 .391 .39S

.429 .437 .429 .399

.450 .458 .427 .427

.430 .453 .414 .407

.494 .459 .443 .443

.492 .459 .442 .459

.515 .489 .445 .414

.513 .469 .469 .460

.494 .484 .44S .439

.520 .455 .446 .446

.513 .474 .446 .417

.534 .447 .437 .437

.529 .440 .459 .430

.537 .466 .456 .416

.553 .443 .443 .443

.553 .429 .460 .429

.541 .467 .477 .414

.545 .40± .471 .439

.59 .470 .467 .467

.593 .43 .471 .475

.583 .452 .506 .473

.565 .441 .500 .452

.568 .454 .511 .442

.5c4 .4(555 .5Soe .44S

.565 49s .541 .448

Z
r"
In
-c

00
LU
CD
w-
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Table lOB - Inferred Pressurant Distribution, Scaling Run 31, Test Configuration 1:
One 2.54-cm Nozzle f(J indicates thermocouple on an inlet jet centerlinel

Pressurant Fractions (X) at Locations I

I 7 7. rT
(5) ( C) (UC) (IC) p p/V

COEKEOCE VALVE 0PE9HIN
0.0 26.9 26.9 t133.6 -. 1 0.00o0
1.0 27.0 27.0 28.7 18260.2 -7.0243

VALVE FULLY SPEN
2.6 10.0 38.0 29.8 129.7 10.2452
3.C 33.6 34.2 30.3 32.3 2.5081
4.0 35.7 37.3 29.4 20.5 1.4267
5.0 17.4 39.9 29.0 15.a .9210
6.0 38.6 41.9 30.4 14.9 .8135
7.0 39.6 43.0 30.7 15.6 .7749
8.0 39.3 43.8 31.0 15.9 .7229
9.e 39.6 44.6 31.4 115.1 .6372

10.0 39.6 45.0 31.6 15.6 .5913
13.0 39.6 41.3 31.9 15.6 .5525

C0MNENCE VALVE CLOSURE
12.8 39.4 45.3 32.4 17.3 .5833
13.0 39.3 41.4 32.2 -1249.8 .4803

VALVE FULLY CLOSED
14.0 39.3 45.5 32.3 -974.6 .3749
15.0 39.9 46.3 32.6 311.9 -.1199
16.8 39.1 45.3 32.2 -392.0 .1508
17.0 38.5 44.5 31.8 -331.6 .1275
38.0 38.3 44.3 31.7 -05.7 .0330
19.0 38.0 43.8 31.6 -174.7 .0672
20.0 37.7 43.4 31.4 -179.5 .0691
21.0 37.6 43.2 31.3 -51.7 .0353
2Z.0 J373 4Z.8 31.1 -187.4 .0721
23.0 37.0 42.4 31.0 -192.8 .0742
24.0 37.0 42.4 31.0 0.o 0.0000
25.0 36.5 41.7 30.7 -300.5 .1156
26.0 36.5 41.7 30.7 0.0 0.0000
27.0 36.5 41.7 30.7 0.0 0.0000
2S.0 36.2 41.3 30.5 -208,4 .0001
29.0 36.1 41.1 30.4 -±06.7 .0410
10.0 36.1 41.1 30.4 0.0 0.0000
31.0 36.0. 41.5 30.4 0.0 0.0000
a2.0 35.9 40.9 30.4 -108,6 .0417
33.4 35.4 40.5 30.2 -222.4 .0816
34.0 35.5 40.1 20.1 -114,2 .0439

.xx

y 1 2 3 ) 4 5 6 7 $ 9 10 11 12 103

0.000 o.000 0.000 .o000 e.000 0.000o .00 o 0.03040 0000 o 000 0.o00 0.0oo0 e0.00
-.000 -. 070 -.4070 -.070 -.070 -. 070 -. 070 -. 073 .290 .230 -. 130 .170 .210 -.109

.076

.147
.204
.249
.2s9
.324
.354
.300
.404
.424

-4.509 3.33313.7895 .947 3.333 3.333-1372-6.600-1" 463-5.554-5.032 -. 849-1.372
-.429 .34o 1.878 .034 004 0d4 - 147 -14? .058 -. 096 .007 .135 .058
-,072 .434 1.065 .055 .i0l ,1Ld1 .5093 .042 .160 .o03 .003 .38± .143

004 .450 .896 .153 .1 53 .202 . 15 f 3 . Z353 .232 .192 .I92 .222 .232
.097 .434 .869 .173 .173 .260 .2i7 .243 .269 .252 .243 .. 269 .269
.175 .Sol .907 .175 .216 .257 .249 .281 .239 .265 .2s9 .305 .297
.229 .542 .934 .229 .223 .229 .276 .292 .323 .307 .315 .347 .347
.280 .507 .962 .290 .280 .280 .302 .333 .317 .340 .340 .363 .355
.307 .568 .906 .343 .307 .387 .330 .330 .367 .352 .352 .302 .390
.331 .627 .924 .331 .331 .331 .331 .375 .360 .360 .398 .4t2 .399

.443 .329 .705 .968 .329 .329 .329 .359 .374 .397 .412 .397 .412 .427
.460 .343 .644 1.020 .41S .343 .343 .359 .396 .403 .421 .433 .433 .426

.472

.'72

.472

.472

.472

.472

.472

.472

.472

.472

.472

.472

.472
.472
.472
.472
.472
.472
.472
.472
.472

.349 .652 1029 .425 .34g .349 .387 .402 .4t7 .440 .433 .448 .455
.401 .584 .912 .474 .401 .401 .379 .409 .423 .452 .409 .430 .460
.457 .534 .762 .457 .45? .457 .412 .427 .419 .442 .427 .442 .442
.443 .523 .681 .443 .443 .443 .443 .451 .451 .451 .436 .475 .451
.404 .564 .644 .484 .484 .494 .412 .412 .436 .460 .420 .452 .476
.463 .545 .626 .463 .463 .463 .406 .439 .423 .455 .447 .463 .430
.447 .53 a .613 .447 .443 .447 .430 .422 .455 .484 .439 4 9 .489
.436 .520 .604 .436 .436 .436 .419 .453 .444 .503 . .469 .486 .495
.481 .524 .567 .481 .481 .438 .421 .404 .447 .490 430 .401 490
.457 .544 .632 .457 .45? .457 .404 .422 .448 .474 .457 . 474 .457
.488 .532 .620 .444 .444 .444 .409 .401 .444 .514 .427 .479 .4s8
.501 .901 .592 .501 .501 .411 .411 .393 .465 .403 .411 .483 .403
.494 .494 .584 .494 .494 .403 .412 .421 .466 .485 .448 .476 .466
.478 .470 .569 .478 .470 .478 .406 .433 .442 .5015 .442 .469 .469
.458 .550 .551 .458 .458 .458 .431 .403 .460 .523 .412 .486 .477
.535 .535 .535 .441 .441 .441 .422 .413 .488 .507 .432 .408 .460
.513 .513 .513 .513 .513 .419 .403 .438 .466 .494 .438 .466 .440
.503 .903 .503 .S03 .503 .409 .419 .437 .466 .531 .428 .466 .466
.480 .480 .575 .490 .400 .433 .423 .4X4 .471 .54? .4±4 .471 .471
.465 .465 .162 .465 .461 .451 .426 .407 .494 .593 .407 .494 .465
.S47 .449 .547 .449 .449 .449 .409 .429 .58 .342 .429 .478 .449

U1

2

-ew
77

H
PO

1-i
0s

w



Table 1 A - Scaling Run 32, Test Configuration 2: Two 2.54-cm Nozzles
[(1) indicates thermocouples on an inlet jet centerlinel

Chamber Absolutt Ternvrpats (K) at Locations I

4
292.2

292. 2292.2;

292.2
292.2
292.2
794.2

340.7
Z 9 .2

31 O0.2

349.7
306. 2

307. 2
306. 7
306 .2

301.2
305.2
303.2

303.2
300 .2
299. 2
298.2

298. 2
297 .2
236.a
296.7
296.2
296.2
299.2
295S.2
295.2
295. 2
291.2Z
295.2

2099.2

$
292.2
292 .2
292 .2
292 2
292 .2
292 .2

294 , 7

339.2I 0 2 2

339.2
3 07 2

33f2.2

2±9 9 2

2 $ 9 2

2Q 98 2

309,7

356. 2

295.2

303.2X

3(50 .2
340. 2
230.2
293.2

2 9 . 2

298.2Z
238.2

257.2
296 .2
296.2
296.2
2s55.2
295 .2
295 .2
295 .2
295 .2
294 .2
21i. i
2 94 .

6 7
29;.2 290.0^
292.2 291.1
297.2 2 91.1292. 2 29 1. 1
292.7 29 1.12t92.2 290.3i
292.2 291.1
294.? 294.3
392.2 301 .3a .2 Je i . f306.2 309.0
309.2 307.6
3093.2 30I.0

310.2 a393.1
310.9 399.3
13937 308.3

396.t2 397. 3
3t8,2 396.6

397.2 396.3

307.2 3o3.9
306.2 301.3S

345.2 3634.9
3(59.2 3o4.3S

3(A37 302.7
340.2 390.;
341.7 340.3

301.2 239.7

300.2 293.0
300,2 236.9
299.2 296.1
298.2 29742
290,2 297.1
298.2 29740
297.2 296.2
297.2 2951.
296.A 251.0
296.2 294.8
296,2 294.1
299.2 294.2
295 .2 294 .0
295.2 293.6
299 .2 293.7t
294t7 293.1
234.2 R23. 
294.2 2911.4

8
290.2
290 .2

290.2
290.2
290 .7
790 .2
295 .

a 04 .9
36 .7
207.6j

3045,33 oa a ; t

306 .7
306 .2
303.9s
309 .2
30a4 .8
JC4 .5
3c4 ,9

2 e 3 2 

2 a 3 , A

299.9
298.6
230.2

297 .0

2g6 .0-
2 9 .2

a 2 4 .R294.

294.2
2g3.9g
2sa3.7
293.^4
293.w2
293.1 
292.9$
~252,8
R252.6
212.1$

9
289. 9
289. 9
290. 0
290.0
290.0
290.0

294.7

3632.9
309 . 2

397 . U
30)2.8f
30a5.4

30 . 4

304l.9
304. 4
303.9
7303.3
302.8s
302. 4

293.33

297. 0
29?7 3

291.w7

29, 4

2 0 . 4E

294 .7
234. 2

293¢.6
233.4
253.2
233.0

892. 8
292.1F

292. 4

10
231.9O
291 0

291 02S9I .
291.0O

295.5
301 .4
304.6
3a6. a
307 .7
308 .2
307 .9
307.0a
306.1 
309.9s

309.3I
309 . 2
304.4

3 oa 7 

302.9S
301 .8
299 r 
238.4
290 .1128.
297 .2
296.6s
296 65
296.3
295 .9
29,5.
295.0O
294,.6
294 2
294 . I
293 .9

293.6293 7

293.9
293. i
293.3 

it

291.0
29± .0
291 .1
291 .1
291 .0
291 .1
295.2
301 .13
304.3
306.6S
307.3s
302 .1
35651.2
307.6
306.8f
306.2
301.45

305.5I32 9. a

304.8

302.7
3J1 .6
300 .2
295 .5
296 .8@
296 .0

297 .3
297.0O
29 .
29 6 .1
295
295.3
294.9$
294.1>
2 94.4
294.2
293. 
293.0
293.0
2 93.1 t
2 933.4
2S93.2

12

291.0O

291.0

293.0
291.3
294.2
300.50

305.9

3051.3

30951,30

307.0304 .3

304. 1

303.9S
3 04 t

302.2
301.0
299.6
299,1X

297,4

796 .7

295.9

2 9i A 4

295 4
294, 6
794.4
294,2
294 4
293 .6

293.8

293.4
293.1
2937, 

13
2950 .9711,0
231 .0

2 1 .0
29± .0O

231 .0
294.0
309 .9
304 .4
306 .4
30?2.!
306.4
3*551.6
308 .0
387 2

3556 2
306.2

309 .1

304 .8
J44.304.4
30a4.2
302..5
36! .6
300.0
*299.4
299.2
297.7
297.2

296 r 9

29. t295 .0
294$.,0

294.2

2 93.9

293.7
293.1
233.4

COORDINATES
I R THETA Z

1 0.0 -*$ -6 ±.152
2 0.0 '.651 -o.076
3 0.0 65 6 0.0
4 0.0 ** 0.076
5 0.0 4 5** 4152
6 0.0 ** 0.229

0.0 4A4 0.53
0 0.0 *45 6.610

t0 0.0 46 (.702to 0.0 '4 .3
it 0.0 '.w (94
Li 0.0 '61 0.591

c2'

Prep

P(tm)^

* 4*8 

44

6 -308

c6.29S
6 .019
5.458
4.1937
4.582
4. 122
3.5105
3. 464
3.3Z61

*51

*,1

*4*

44*

4..

*4*
*6*

*4*

651*

*4*
*4*

64*

514*

*4*

444

444'

4*44

*451

,-,)

(a)
-J
-4
-3
-2
-tI

0

3
4
S
6
7

a

s3.

I2
3 2
13
34

1 6

1J8

ax
33
28
42
480

$3
18;
6 3
i0
7,

108
300
J26

I046
31 6
1660
.97
366

23;2

.00
4*45

253.22 93 -2
20q8.2
272.2
270.2
267.2
2c66.2
262 .2
2514.2
265 .2
259 .2

*66
*6*

666
46 *

4...

46592 S 

4*4

**

*4*

44*

44*

445*

64*

044

*#*
a , 

444 

#45,4

p
.atm)

.996

.9 9S6.996
.996.956
1101
.310

1 .494
±1.661
t .0 G 3
± . 944
2.0OCI
2.124
2. la±
2.110
2. 306

*. I Q 
2.34 52
2.100
2. 409

2i. OiS9
2.as3

2.0S3
2 . 0 84

2. 072
2.068
2 . 0 6 

2. 0 17
2.064
2.0372.054

2 . 4 4 92.4452.049

Z . 4 3 

2. 032
2.0'1b

a. a0t
2, 029
2 0 2 4
2. ¢2
210vii

^2 10;

292.2
292.2
292 .2
292 .2
292 .2
292 .2
295 .2
344 .2
308.2
310.7
210o.2
310.2
310.2
309 .?
308 .2

1 0 82. 

308.2
307 .2
106.2
306 .2
3 0.2
205 .2
309 .2
302.2
a02.2

30 a 2

301 .2
101 .2
300.2
299.2
298 .2
2 9 8.2
297.2
297 .2
296 .2
296.2
29 6.2
295.2
29 5.2
295 .2
799 .2
2 9 5.2
291.2
Rz94 . 7
294 .2

2

29 .2
2S2.2292.7
292.2
292. 2
292.2
294 .2
300.2
307.7
3(05.2
303.2
309.?
30 .2

308. 1
306 .2306.2
309.2
309.2

3 0 1. 2

3 e 3. 2
3a2 . 2
301.2
304.2
303 .2
202.2
3401, 2301.2
3 0 1 . 2

2 9 . 2200.2

29a .2
29I.2297.2
290.2259 2. 2

297 . 2
297 .2296. 2

296.2

295.2
299 .2
295.2
201.g
291.2

3U
292.2
292.2
292 .2
2 97.2

29 .2
292,2

3 2 .2238 .2

299 .2
29F .2
299.7
204 .2

383 .2
303.2

2 9 6 2 

2 43 2

303.2
2 3 .2

302.7
101.2
30± .2
300 .2
300 .2
219.2Z

2 9 .2

299 .2

298.2

232 .2
231 .2
297.2
236.2
296.2
295 .2
295.2
235 .2
2 955.2
295.2i
295.+2
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STONE, CORLETT, ALEXANDER, AND WILLIAMS
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Table 12B - Inferred Pressurant Distribution, Scaling Run 33, Test Configuration 2:
Two 2.54-cm Nozzles [(J) indicates thermocouples on an inlet jet centerline]

Pressurmnt Fractions (X) at Locations I

(S) (C) ec) (IC)

C8IN8IICE VALVEE PEN12HG
e.8 17.9 ±7.9 S2.8
3.0 28.1 28.0 20.1

VALVE FULLY OPEN
2.0 25.9 27.0 21.1
3.0 30.7 34.9 20.5
4.0 33.0 39.8 21.0
5.0 33.8 42.3 21.4
6.0 34.4 44.4 22.0

COMMENCE VALVE CLHSURE
7.0 34.6 45.8 22.6
8.0 34.5 46.4 22.9

VALVE FULLY CLOSED
9.0 33.9 46.0 22.9

14.4 ;3.;1 si4. 22.S
11.8 32.4 43.6 22.1
12.0 31.7 42.5 21.8
33.0 3141 41.6 21.5
24.0 30.9 41.2 2t.4
15.0 30.6 40.8 21.3
±6.0 30.2 48.1 21.1
17.0 30.0 39.9 21.0
18.0 29.8 39.4 20.9
19.4 29.5 29.0 20.8
20.0 29.2 3B.5 20.6
21.0 29.1 38.3 20.6
22.0 28.9 38.1 20.5
23.0 28.6 37.6 20.4
24.0 28.5 37.4 20.3
25.0 38.4 27.2 20.3
26.0 28.1 36.7 20.1
27.0 27.9 36.5 20.1
28.0 27.8 36.3 20.0
28.0 27.7 36A. 20.0
34.0 27.5 35.8 19.9
32.0 27.4 35.6 19.g
22.0 27.2 35.4 19.6
23.0 27.1 35.1 19.7
3.e 29.2S 24.? :s-4

3.1 o.00eo
394.? 13 .2493

331. 4.8294

9.9 1.2580
8.6 .8547
9.3 .8173
8.8B .6245

8.9 .5478
0e.7 .5167

5.6 .33S7
i.a .14592

2.0 .1178
2.1 .1237
1 I .±036

.9 .0534
9 .0546

3.4 .0842
.S .0287

±.0 .0504
1.0 .0598
1.0 ;0613

.5 .0312

.5 .0336
1.1 .0645,

.6 .0329

.6 .63129
1.1 .0a80
.6 .0347
.6 .0352
.6 .0357
.6 .4362
.6 .03 67
.6 .0373
.6 .0378

Z 1 2 3(0) 4 5 6 7 a 9 10 I1 12 13

0 .000 0.000 0. 030 0.000 0.000 0.000 0.400 0.000 0.00e o.0oo 4.004 0.00(
.05a -t I256-22344-l 20-2 d2-2 24-.2 2A 6.049 I 6 sco 1745 .454 .238

.130 -.15 .520 1.865 .352 .±84 .I3 -.I6 -.354 -.018 -.1±9 .033 .133 .016

.287 .133 .41± .932 .237 .237 .272 .181 .154 .258 .223 .251 .237 .209

.354 .250 .465 .842 .303 .250 .303 .266 .277 .352 .341 .330 .330 .298

.409 .306 .545 .080 .353 .353 .353 .330 .331 .382 .363 .382 .377 .358

.449 .378 .602 .915 .378 .370 .378 .374 .374 .418 .401 .445 .410 .392
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.522

.522

.522

.522

.522

.S22
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Table 13A - Scaling Run 34, Test Configuration 2: Two 2.54-cm Nozzles
[(J) indicates thermocouples on an inlet jet centerline]

C±msber Absolute Tsoperaturcs (K) at Locations I

4

291 . 2

291I. 2
2 9 1 .2
291.2
*2e .2
2 9 1. 2
21 9 1. J294.2
302. a

3045. 2
309.2

0 0 S, 7309.23 09. 2

3a .6 

3063.2

109 , 2

3(58.2

30, 2
3(56. 2
106.2

390 . a

393. 2

95. 2

3(55.2
3931.2

299.2
299.2
290i.2
298.2
29i. 2
297 .2

296l. 2

2.95.2
*991.2
289.2

S
292.2

291 .2
292.2
292.2ZS2 .2a
2 52 .2
292. 
299i.2
303. 2
30 .2

300.2

398 .2
24I 9 7

3510,7R
306,3

396.2
39! .2

34.2

2 94 .2

2949.2

239 -. 2
298.2
290 .2
297-2

2S7 -2Z
290 .2
296.2

296 .2

295 .2

2945.2
2 949 Z 

294.2
2594.2
294 .2

6
292.2
292.2a
291 .7
292 2
292 .
292 2
29242
293,2
302 .2
306 .2
308 2

38o9.2
309 2
309.2
3045 .2
398.2
397 .2

0 4 t2

306.2300 .2
306,2$

3025.2
304.2

301 .2

299.2
298.:2
29 .2
2 90.2
297 .2
296r.7
296 .2
294 .2
295.2292
295.2g

295 .2
294 .2

294 .2
294.2

.7
290.7
2 9 0 . 6290.6n
2 9 0 6

2 9 .6

3 0 8 .

2 9 7 -4
3 9 6 , 4

296 f.7

300. 9
3(2 .'3 

2 a I 2 

301 3

388.7
3145.8

297. 4

306.51

239 .7

394.9

304 .2

2 g 4. 2299.3

2§e . 3

2g93 2 

298.8s
296.5

2 9 3 .2
2 9 I.2

2S3,-9

8
209.?t

20g9.7
2809 ̂6

289.9
12S .5

3 S7 I

307 .1

3 0 6 9 30G.0
3 06 0306.9

30.5 1
3454. 

383 .6
303.3

29 .2
29a .3
297.^9

255 .9
295. ?
295.2
294. 
294.32 94 3
295.9

291 .3
293. 
292.9
292.8
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292.6292.4
252,4

tBS .43

289.4
289 .4
289 9 4
2459 . 4

3* 9. 8
30? 94

303 s

399. 2

3*6 .6
30S.4a
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304.?Z
304.0
393. 5
393.3i
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308!9

1199.5s

297,t
297 . S
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295. 2
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294 .46
2*4 . 4
293.9
293 2 .
293. 4
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292.4
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292,. 8

to
210.

290 .2 bo 0 1
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290 4
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297.9

3 0 4.6
386.8g
397.6
07. 9

307.3

305

7 7

3 95.0

285. 3

2 05 4 7
2394 4*
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303.1
392.5
391 .0
301 .7
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2g9 .4 

2 I 3 6 

297.,5
29?.?

296.7a
296 .2a

2 95 3 8

295 .4
2*5 .3
294.7
294.2
294. 1
293.8
293.5
293.4
293.3
293.1
293.1i
292.9s
2 92. 9

11
29 .9 

2 9 0 6290 .6
2951.6
290.4
290.5
290 .b
296 .7
302.0
3(54.4
300.0

30?.930? .9

307.53 07 9

306.6S

30.5 .5
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304 .5
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303 .3
303 .7
3056.9
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294 . I
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293 .7
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293 . I
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12

290.3
290.3
290.2X

310 4 
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3941 4

3 0 3
302.4

3 0 7.306. 5
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305.48

a 9 . 4

393.9
304.4

303 9302.7i

299 .!
290.9S
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2g7 .5
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296.22 95 7

294,42S 9 4294.1X
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293.5
291.3
293. 2
293. 1
292.9
2g2 .9

13

2963.3

29(5 . 3
290e.3
290.2!
2904 2
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30± .0
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3 0 4t 9

38? .8a
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3 0 4 4 304 .8
3454.4

3 A3 4 
3563.4
356± .8
3450.9
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29 . 4
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293 .7
293. 
2923 3
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MROITMATES
I R THETA 2
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1 0. 4O*4 -0>102
3 8 0 F*4 90,40

4 9.o 0 55 57$6
3 30 n 0.152
0 6,0 45445 0.29
4 . F , 7

7 630 4 * (1,At 1

8 n 8 0F616t

00 4 F.* 0.762
11 (5.0 ¢ t*t* 0 0 I
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13 0 .6 45 0, 99t
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.45
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0
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4
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7
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1 1
1 2
1 3
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I36
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*0a
9,:

12J
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Table 13B - Inferred Pressurant Distribution, Scaling Run 34, Test Configuration 2:
Two 2.54-cm Nozzles [(J) indicates thermocouples on an inlet jet centerline]

Presauuant Fractions (X) at Locations I

I I7 Y. T
(5) (IC) (IC) (IC) i p/e

COMMEHCE VALVE OPENING
. £ 'I , 77 7 I,., g .-s .350

1.0 17.8 17.8 19.6 44339.3 -7.0292
VALVE FULLY OPEN

2.0 22.4 22.6 20.5 79.1 9.8291
1.8 28.3 30.7 20.4 16.3 2.3547
4.0 3t.4 36.5 20.5 10.0 1.1446
5.0 33.2 40.6 21.2 8.6 .7943
6.0 33.0 42.8 21.0 9.4 .7562

CONRENCE VALVE CLOSURE
7.0 34.2 44.5 22.3 . 9,0 .61*4
8.0 34.8 46.3 22.9 -2730.9 .4329

VILVE FULLY CLOSED
9.0 33.8 45.4 22.7 -3246.6 .5147

10.0 32.5 43.5 22.3 -13066.8 .2072
11.0 31.7 42.1 21.7 -935.8 .1483
1;.0 I33.1 41.3 21.4 -636.3 .1040
33.0 30.5 40.4 21.2 -984.8 .1086
14.0 30.1 39.7 21.0 -533.9 .0846
15.0 29.8 39.3 20.0 -366.3 .05a1
16.0 29.5 38.8 20.7 -375.1 .0595
17.0 29.3 38.4 20.6 -304.1 .0609
10.0 29.0 37.9 20.4 -393.8 .0624
13.8 28.s 37.7 20.4 -200.6 .0318
20.0 20.5 37.3 20.3 -409.0 .0648
21.e 2:8.z 39.a.. s2o.; -419.9 .0oicO
22.0 28.1 36.6 20.1 -214.3 .0340
23.0 28.0 36.4 20.6 -217.2 .0344
24.0 27.7 35.9 19.9 -443.5 .0743
21.0 27.4 35.5 19.8 -456.3 .0723
26.0 27.4 35.5 19.8 0.0 0.0000
27.0 27.1 35.0 19.6 -470.1 .0745
28.0 27.0 34.8 19.6 -240.4 .0381
29.0 26.8 34.5 19.S -244.t .0387
30.0 26.7 34.3 19.5 -247.8 .0393
33.0 26.6 34.1 19.4 -251.9 .0399
32.0 26.4 33.8 39.3 -255.9 .0406
33.0 26.3 33.6 39.3 -260.3 .0413
34.0 26.0 33.2 59.2 -533.7 .0146

XXN

2 3 [) 4 5 6 7 8 9 10 1 1 1 2 1 3

o000 -.026 v 0-.02 o - .026 Oo 02. -. 026 o .026 -. o12 .130 .02 oo.o2oo 011 0 .eoo -oo
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.430
.502
.490
.4a6
.406
.404
.471
.407
.473
.474
.462
.463
.471

.476
.466
.503
.490±
.404
.501

.525

.523

.526

.532

.a 6 

I 0 S

.4 9 8

.497
4 97

.480
.453
.481
.476
.484
.486 

.467

.4055
.4 6
.485
.4Z9
.479
,487
.4a8
.403
.475
.47S
.4756
.472
.472
.477
.471
.454
.460
.452
.453
.447
.499
.447
.441
.449
.457

z
r-

C

00

(-i



Table 14A - Scaling Run 35, Test Configuration 3: Three 2.54-cm Nozzles
L(J) indicates thermocouples on an inlet jet centerlinel

Tank
I P T.

(s) (ann) (IC)
-S 6*45 4*4

-4 *4* 4*45

-3 *4* 4**

-2 *96 46*

0 6.299 213.2
t 6,a85 291 .a
2 6,050 280.?
3 5.36± 270.2
4 4>992 2flO2
P 3:902 245,7
*3,.40C 265,2
75 3,~34 0?7O-a 
B 3,339 273.2
9 *44 *445

St *4* 599

32 4*5 *45

13 #** 445
14 *4 **
59 4*t *454

21 44*^ v4*

26 453* 4*4
21 4*5 *66

41 *4* 4*45

44 44 *4**

11 6*45 4*

5t *456 6**

61 4544 *w456 6* *

76 *45* 445*
86 *5. 645*

106 6*4 4*4
116 6*6 *456
126 *6* *,,

126 45*4 *445

$46 *44 *4
876 *44 444

|66 4*4 r*4

Cbambfr
P

1. ss6 

.ss7
-S997
.95 97

s. 92
0.710

± - 145±
2 1119I
a Joe

2.1*9

2 . oce2

2.1246

11,0110

2.1147 

2. 1 a 9
2. 1 0 ?
2. 0 i 72.089
2.027

2. 046
2.0712.0662

2.059 
2.0OC6

2.044f
2.041
2.o43
2.0419
2.034

2. O27
2.0246

21!.027
e2o2

Chamber Absolute Tetperaftues (K) at LocAtions I

I

273 .2
273.2
273 2
273 2
273 .2

271.2

273.2
2 7 3 2

27J .22-t3 .23973.0 

273.2
273 .2
2't3 .2
9?3 .2
273 .2
213 .2

273.2
2.72 .2273.2
273 .2

273.2
273.2
272.227 .2
273.2
273.2
273 .2
273 .2
273.2

273.2273 .2
2 7 3 .2
273 2

2;7 .2
271 , 327 .2
273.2

2
293.2
292. 2
292.2
292.2

106.2

308 |.2

306.7 A3 0 0 7 

309.2306.72

3 /D 4 . 7208S.2
308.2
305 .2
305.2
307.11
3537.2
307.2
304 7
301 .2
302.2
302.2
3 0 1. 2
308.2
304 .2

299.22t 9 . 2

290. 2

296,2

29.
2 91a3
29 9 2

3101
* 92.2292.2
292 2

9 2 2

292.2
2 94 .7
a1 .2
34a A2
le2 .2
302.2
309.2

106 .2
304 .2
3e6 .2
206 .2
306 .2
346.2336 .2
206 .2

302.2

38 .2
301 .2
361 .2
299 .2
2982.2
2g8 .2
298 .2

296 .2

2f9 .2
291 .2
3951.3Z

4
292. 2
292.28
292t.2
292.2
292.2.
29 2 2
292.2298.792 S PB.9

3*5± . I

232O.2
3f 1 .

3 1 0 2
212.2

210.?
3±0.2
3153.2

30e. 2
309.2
307 .2
307.2
304.2
303.2
302.2
203.2
301.2
300 . 2

2300.2

297 2297.M2

2944
294.2
294.2
g294 2
291.2

5
273. 
27 3.2
273.2
273 .2

2 731 2
273. 2
273 .2

27 3. 2
273.2
27.

2?3.;
273. 2
273.2
273.2273.12'
273 .2
27 .2

2 73 . 2

273.2
273.3
273 .2:
273.2;
273 .2
273.2
273.2
273.2|
273.2
273.2
273 .2
27t3.2
273,2 
22 t3,2 

273.3 
27i3 .2

2741. 2

273.2l
$1 n.5 -5

2213.2
273.3
273.2

273.2
273 .2
273.2
273.2
273..2
273.2
273 .2
273.11
273 .2
273.2
2Z3 .2
273 .2
273 .2
2?!3 .2
273 .2
273 .2
273.2
273 .2

273 .2273.2
273 .2273.2
273,X2
2?).

273.2
273,2

273 .2
273,2
273 .2
273. +2

2g73.r2
273.*2
273.2

27 3.2
273 .2
273.2
273 .2
373 .2
273.2

7
290 . 9
291 .
291, S

291.6 
291.6s
302 .9
308 .1
313.0
312.
311.4
31e0. 7
309.6
309.5
309. 4
306,6
30.
307. 6
307. A
3a4C .11306.8%
304.4
302.4
301 .

299.3

296.4
2!97. $

29740
29$. $
296.2 
29$ .0i
293C.4

2S94 .294.5

2 34 .2
294.53
293.5

210 .4

2io -S

290.6
292.3

31S . I3090.1

2 09,5
3 0 .40
30, 1

309.1
389.6
308.0
387 . ±

39 6.4
360.03489,
19S .4

300 0

297o. $
296.9

2919.2
2919.0g
296.19

I§f P t

2 "i S.

294.t
293.9
293.

293 .12S3 .3
293 .9
12.92 

9 10
1 9 .4 290.9
2 9 .3 291g.5
290.2 211.!

05956 2 2 9 1 4298.3 251.4
291.2 292.2
303.3 3506.2
386.8 308,4
209.3 312.4
3a8 . a 3 10.7
309.1 3±0,
308. 2 3 10 .8
307.8 309.0
307.3 3538.5W
306. 8 30 . t3 0 6 . 0 304 . I
306.4 307.37
301. - 344 1 $
30! .? 306 ,4
309.2 305,9
304 .6 1n535.3
304.5 304,0s
302.4 302.7i 
309 .3 309o ,?
99S.0 299.9
290.? 29$)1
298.0 29, 7
297 .4 290 1
294.6 2R97.
219.4 297.4
*96.2 297,0
299.8 296.7
29 9.1 296.2
294.6; 295.7
294.3 295.1
294.0 295,J
2293. 8 294. 0
293.4 294.6
293.2 294.5

793.'. i214.S4
293.0 294.1
292.9 294.0
212.1 293.9
292.7 293.9

ll1 12(J)
2991.4 291.4
29t.5 291.2
291.5 291.3
291.5 292.3
253 1 54 O _31 '

291.5 291.4
294.3 293.7
304.3 351.8
306.4 304.5
306.2 356.0
3045.4 301.1
306.9 3035.530.6. 306!1.9!
307.0 306.0
307 .1 30b.8
30?.t 300.?
307.0 306.7
(0i.1 36*73
06*.4 30S.9
06.51 309.6

3t0,9 3401,3
3(519, 3(9. 2
344,5 304.9
3(53.2 3(52,4
390.? 301,3
301.0 390,4
309.2 299,7
299.3 290.9
298.7 294.1
296.3 297.S
298.1 297.7
297.7 297.4
297.3 296,8
296.4 286.2
296.1 299.7
295.6 295.5
295.3 299.3
299.2 299.3
295.0 294.8g

294.S 294,7
294.5 294.1
294.5 294.6
294.3 294.5

13

2 91.3
291 .3
2St .3
290 32
29i 3
292 .0
304 .9
3 49 4
380 2390.4

309 5
308 8
30a .6
348. t

307 I
346 ,9
246.3

34 ,S0 
303.3
lot .Z

2g9 ,#299.9

297.7
297.3
296.3
*99.3
2919 .4
2919.1
2 94 .
294.5

2 9 4 1294.1
293 9
2 93 9
213 .9

COOR#KNATES

12 2 TH :1l 

(3 ) (PECo (I1
± 8.0 *455 -51.1511
2 43,0 5*4* -(5,537
3 0.0 45*4 0>0
4 0.03 45*.0 .Zk

6 0.0 5**F 0.229
7 o3. o *** 0,535
8 53.0 456* 0.6±0

10 53.0 U*, (.762
i2 0.0 *6. 0.9453

13 (50. O 9*1 0.5991

,- .

Co

..

r

0z

r

-
til

r,
F;

Ca



Table 14B - Inferred Pressurant Distribution, Scaling Run 35, Test Configuration 3:
Three 2.54-cm Nozzles 1(J) indicates thermocouples on an inlet jet centerline]

6) Cc) Cc) eC)
COINEHCN VALVE OPENING

6.9 35.i i4.i 5Ui
1.0 14.8 14.7 20.4

VALVE FOLLY OPEN
2.0 22.2 22.6 20.8
3.0 25.7 28.4 20.3
4.0 27.2 32.0 20.2

OlONENCE VALVE CLOSURE
5.0 Z7.2 33.4 20.2
6.0 27.3 34.3 20.4

OALVE FULLY CLOSED
7.0 27.4 34.6 20.6
!4 2O.C2 23.3 !9i.a
e.0 25.4 31.8 19.4

10.8 24.7 30.8 18.9
11.0 24.2 30.0 18.6
12.0 23.7 29.4 18.4
03.0 23.3 28.8 18.1
14.0 22.9 28.2 17.9
Is.S 22.6 27.6 17.7
16.0 22.3 27.4 17.5
17.0 22.1 27.0 17.4
18.0 21.8 26.6 17.2
11.0 21.5 26.2 17.0
91.c 21.2 25.8 16.5
23.0 24.9 25.4 16.7
22.0 20.7 25.0 16.6
2.9 245.5 24.2 17.0
24.0 20.2 23.7 37,o
25.0 20,0 23.1 17.5
26.4 39>9 22.3 17.1
27.8 31.5 21.7 17.s
23.0 19.4 21.4 17.5
29.0 19.1 20.6 17.8
20.0 11.0 20>0 ±8.0

32.0 18.6 19.1 18.0
33.0 20.4 38.9 10>0
34.0 I0.4 20.9 1S.0

p p/§

.I 0.02s0
-34.5 -.1913

42.7
17.3
13.4

3.01 78- 

28.2
53 45

22.1
20.6
24.3
19 . 1
20.02a0.
14.5
±5.0

19.518 .0
16.6
37.1
38.0

5 7
20 .0
20.9

22 .5
I1 .?
24.3
12.6

27.2
34 .2
e0.0

9.1527
2.94 5s
1.7776

.9893

.1567

.13506 

.111(54

.11619

.0860
.0 9532

.09 24

.09
.0950
.1 04 0
.0536

.11 60

.0645±

.os248

.esce

.0702
.1 119

I075 1 
.0600a. a . 4 

R

Pressurmnt Fractions CX) at Locations I

2 3(1) 4 5 6 7 8 9 10 11 12(1) 13

O.000 0.000.0OO 0.045 0J.04 g.6gq 0oJ00 .d00d 0.d00 0.000 0.o00 Ov.uvu v.vuo'
.006 -. 139 -.3ts -.119 -,s -.119 -.-.119 -.11s .180 .057 .022 .356 .305 .004

.198

.324

.400

.4i9

.507

.514

.S14

.514

.5 14.514

.514

.514

.514

.5,4

.S14

.514

.5314

.514

.5±4

.5 14

.5$14

.514

.514

.514

.S14

..514

4.723 1.123 3.338 1.123 4.723 4.723-1.537-3.S31-2.534-3.531-2.312 -.503-2.755
1.765 .037 .654 -.>86 1.765 L.765 -.1271 -.395 -.204 -.359 -.o62 .148 -.469
3.515 .166 .672 -. 002 1.515 1.515 -.120 -.078 -.095 -.255 .204 .284 -.095

1.465 .2As .706 -.015 1.465 1.465 -.084 -.008 .053 -.0(0 .341 .394 .030
1.459 .308 .739 .020 1.459 1.459 .034 .056 .095 .063 .358 .444 .0o9

1.460 .287 .538 .037
t s 1 2!! .S j4 .es2

1.544 .218 .419 .059
1.572 .226 .394 .057
1.597 .197 .372 .022
1.605 .161 .342 .071
1.613 .122 .309 .122
1.622 .17S .273 .080
1.620 .141 .240 .141
1.633 .117 .210 .117
1.626 .176 .228 .124
1.630 .143 .249 .143
1.624 .150 .259 .205
1.620 .162 .274 .16l
1.618 .174 .232 .232
1.629 .201 .201 .201
1.780 .121 .260 .121
1.347 .120 .115 .195
1.932 t127 .127 .127
2.265 - .043 .167 --043
2.438 -.188 .051 .051
2.539 - .833 - .033 -.033
3.273 -. 286 - .286 -. 286
4.284 - .697 - .697 - . 697
4 8:3 9 .95 i7 .9 5, ~., S:
6.972-i.783-1 .793-1.783
9.002-2.631-2.631-2.631

8.884-2.829-1 .658-2.029

I .468

3 .544
1 .572
1 .597
I .605
1 .613
1 .622
I .620
I .632
± .626
1 .630
1 .624

± .629

1 .935
2.265
2.43s
2.s31
3.273
4.204

6.972
9 082
8.094

1.468 .101 .144 .180
1.S 512 l123 .573 '.S9
1.544 .10S .146 .170
1.572 .103 .125 .175
1.597 .110 .154 .180
1.605 .116 .134 .188
1.613 .122 .141 .169
1.622 .128 .138 .176
1.620 .121 .121 .200
1.633 .127 .138 .100
1.626 .134 .124 .207
1.630 .111 .132 .196
1.624 .117 .106 .205
1.620 .139 .117 .218
1.619 .140 .140 .209
1.629 .177 .117 .224
1.780 .121 .0o0 .204
1.847 .10 .030 .195
1.935 .461 -. 005 .192
2.265 -.. 041 -.106 .167
2.438 - .092 - .092 .123
2.531 -.100 -.161 .14?
3.273 - .327 -. 321 -. 037
4.284 -.541 -. 697 -. 14*

6.972-1.433-1.433 -. 020
9.002-2. 162-2.162-1.225
8.084-2.009-2.360-1.189

Po

0

co

C;

.137 .323 .359 .166

.69 2.307 .337 t7?

.170 .299 .307 .154

.167 .268 .285 .158

.206 .250 .259 .136

.2(56 .242 .260 .143

.216 .234 .262 .141

.225 .234 .253 .128

.250 .210 .250 .141

.279 .208 .239 .148

.269 .196' .228 .124

.291 .i05 .217 .121

.314 .150 .194 .106

.319 .32' .3a5 1i±r

.313 .128 .163 .Q93

.331 .093 .165 .082

.273 .052 .094 .011

.300 -. 015 .060 -.045

.357 -.028 .012 -.087

.314 -.169 -.127 -.232

.324 -.212 -. 212 -.379

.326 -.249 -.289 - .443

.284 -.499 -.c06 -. 748

.1O0 -. 797 -.847-1.145
A06i- .'S: - 6. s.e-.. ! 35

-. 295-1.695-1.433-I .783
-. 405-2.397-2.045-2.279
-. 604-2.360-1.092-2.243



Table 15A - Scaling Run 36, Test Configuration 3: Three 2.54-cm Nozzles
t1,J) MrUiWMPes thrLLoVwjVUmles onU anl inle.L jet, certerlinewl

CbAmber AbwOluto Tempceruma (W) At Locaticns I

4
292 .2

292.2
292.2
292. 2
2*3.2
2S2.2
295. 7
30 6 .2
222.2
3213 .2
312. 2
311.2
10 .2
309.2

305.3

309.2
300.2.
307 .2

3019.?7
30 4. 2
301.17
301 .23O1.2.
3 0 .2

299.2
299.22S96.2

297
397.2

296.23,6 .2

*96 -2.
296 .2
Z548-

5*3.2

5

292.2
292.2
292 .2
2 92.2
2S2 .2
292 .2
286. 7
306.2
3±0.7.
313.2
313.2
3 12.
3 t I . 2
311 .2
309.3

300.7
308.2

3a8 94 2

2 97 . 2

309 . 2

300.2

230 .2

2ss .2
301 .2
3531 .2

2 9* . 2

300 .2

299i . 2
298.2
29.
297.2

297.2

295.2253

6
292 .2
a252.2
292.2
292.2
292.2
29 .2
292.2
296.7
306 .2 
310.2.
312.2
3212.
312 .2

3l0.2lto ,
I O 

309.2

306.2
soa.2

31 9 .2
3(45*.
300 -2

32 9 .2
329 .2

eA 9 7299 .2
2S9 .2
298 .2
257 .2
297 .2
29 6.2

296. 2
256.2
291 .2z
535 .2

295 .2

7

295.42 S I .
291.4
291 .4
291.4

293.3
29t.
305.2
309 .7
StO.9
310. 1
31t.9
3as.9

30 ,-. 

307.2 
707. 0

304.7

301.0
3004, 
2 1= 1 

290 .9 
2 9.3
296.?
298. 29C5.0
297 .3

296 .0296.0

294. 5

214.5
2 4.2
94. * 

2got9

a
298 .4
250 .4
290.42,0 .4

290 .5290.-5

290 .S
290.fi
3110 .8
30.9.5

30 . t
310 -I

309.

300.19
?49 et

3es .8
2t8 . t

304 .1

294 .2

34 .1

203.0

300 .2

299 .3
297.3

296.0

294 .5

295 .2

294.9i

293 .7
Ri . 5

343.4 
2fl .2
153 .1
an -a

9

298 . 1290.0
250 . O

55752, 5±

290.1t

302. t

3069

2 e . 7
2OC 9 4

340 .5

2 9. 9

107. I
306.2t

101.2

3¢ 5. 2

304.2
702.4
300.2
219. 1

298 3a

296 0296.4

295.!s
255>9
294.62

293.8
293.73

h2e. a

ant. s

10
2 91.2
291 .3291.3
2 91t.3
291 .
291 .4
302.0

309.4

R09t 4

308 .4

305 ,

305.24

383 .2
301 .2
299 .9

298 .5

2 97 .
2 9 7 .2
296.0|
2 56.5
2 9 6 . 2296 .2
295 .4
2 95 .3
395,4

294. 
294 .I

as; .9a 94 2
RIA It

11 12(3)
2913 290 .2
3931. 291 .3
291,84 291.2
291.S 291.2
291.4 2 91. 2
29i ^5 91. 
291.1 291.3
300-4 SQO.3
303.8 304.2
346. 4 306S.6s
307 .3 0 5. 4

348.3 30 7.
3 7r9 j 3 4
329.4 307,4
30 9.6 3(71 a

3r r i . 9 3 v 5 3 

307.2 306.i
306.7 306.4
306.? 304.1
3006.6 305.
235.9 205,3
304.5 303.9
202.9 202.5
031.8 301.2

298.7 208.3
300.3 299.0H
245455 25345.1

299.2 298.6
298.7 290.3
298.4 29.0,
298.0 217.6
297.2 296.9
296.7 296.5
296.1 295.9
295 .8 255 .9
295 .4 295.2
*95.t 285.3
954.0 295.4

94.47 2*4.6294. #9t4 .6
*94, 314"^.9w

13

301.1

291 .1

291 . ±
391 ,a
291,0 

298 .0

310.4

31)2.0

3 10.238aI

308 .9

307.9
307 4287.4I35a37 -11

306 .
34 6.3
344 .6
2 03.0
301 .7
3 04 .4

298 .3
2 9 7 9 
2S97, ?29 7.7217 .4
2 96.7
296 .0
285 .6
295 .2
2, 4 .s
294 .4
294 .5
2'4 .4

94

C lO PO ID 15±t E

S R THE14 2
(H (DECG) iH)

± 0.0 59* -0.33.3

2 0.4 *9* -0.076
3 0.0 1*4 0.0

4 0.4 O 9* O.Q706
5 0.4 O 6*0 0.1E2
6 0.> *6* 0.229
7 0.4 *4*4 0.130
5 0.0 0*4 t460t
9 4.0 *45 0.606
1(5 00 455" 4762

t2 0.0 Vv 0.33k
13 O. 9~ e' Q. 99

Tm-

*A4*

*45*
* 45

540

*4*6.2?

* .263
$ w107
5.N2.9

3. ]45

0ow.

2.37
*4,

*44

*4*

*4*

0-
4* 

(9)

-3
-2

34

S6

7
6
9Ia

ii
.2
13
14
15
14
21
26
1t
36
4 1

SI
5'
itt6
76

9'
1t6
I I
tad
II:
164

4506w C

7;,

4**54.t

Rv3 2
293 *2

454559

293.2

2419.2

269.7
2719.2

4*s

too

4*0

4*0

4*4

*45*

4*4

*45

haber
P

("m)

2. 0 7

0599

99$7
2997

-97

1.447

2. 119
2. 1 0 8
2.058
i4. U)59

2.098

2.0802

2.070o
2.0O63 
2.0O55
2.0eso
2.045
_ A 4 

2.02?Z 
2.034

2.020
2.0e21

* .0423
23.C07

101
3,94eS

2.90.2.
292.2
2g2 .2
292 .2
392 .2

292 .2
297~7
3*0 .2

310 .2
3 32.2
3 12.7
30 1.2
310 .2
3 1 3.2

209.2
308.2
308.2
307.7
306 .2

3024 302 .2

3021,2

al 0a2.

300.w2
299. 2
299.2t

2!97 .2
297 ,2

2.96 .2.

*96.2
216.2

8-4t .Yans. *

2

t29* 2
292, 2
292. 2
21g.2

292.2.
292.7
104.2
300.2
34d.2

3 10 s 2
3 a 9 2
301.2

301 2

308.2
308.2
3 0 7 .7
307 .2
307 .2

303.7
303.2
3 2 .2
302.2
_at 5,

306.3t
304.2.
2994
299.2

390.2X

297 2 *
297o 2
2 96. 3
342 rt
2.96.2r 396.;S 
pee p
294-4s$96. -

3( )

*92 .2
292 .2
22 9.2
29Z2.2

292 .2
292.?
29 8.2
302.2
543 .2
282 .2
324 .?
327 .2
306.7
38e6 .2
306 . 2
306.2
306 .2

306 .2
346.2
3419.2
303.2
302.2
341.2
101 .2
T0 .2s&

299 .2
299.2

2,9.2
296 7.2
2S7 .2
297 .2297.2

2e40.2
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2e14.2
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Table 15B - Inferred Pressurant Distribution, Scaling Run 36, Test Configuration 3:
Three 2.54-cm Nozzles [(J) indicates thermocouples on an inlet jet centerline]

? r. 7r,
(' X C) C (IC) C IS p

CI44ENCE VALVE OPENING
4.0 18.4 18.4 51.8 -.0 0o00.00
1.0 18.4 t1.4 20.9266965.9 -7.0303

VALVE FOLLY OPEN
2.0 15.2 25.7 21.7 43.0 5.7222
2.0 22.2 35.s 22.6 12.5 2.4091
4.8 25.4 42.9 23.0 8.0 1.1765

CORNEHCE VALVE CLOSURE
5.0 36.5 46.7 23.6 7.8 .8539
6.8 36.7 4e.7 24.1-26203.5 .6929

VALVE FULLY CLOSED
7.0 36.7 49.3 24.3 -8608.9 .2270
8.8 25.2 46.9 23.6 -7873.0 .2076
9.8 34.4 45.6 23.3 -5060.0 .1334

30.8 33.6 44.5 22.8 -4434.0 .1169
31.0 23.1 43.6 12.5 -3702.6 .0756
12.0 22.5 42.7 22.3 -3852.4 .10±
81.0 32.0 42.0 22.0 -2997.0 .0790
14.0 31.? 41.6 21.9 -2031.9 .0341
15.0 31.3 40.9 21.7 -3163.2 .0934
16.8 21.0 40.4 23.6 -2168.8 .0572
17.0 30.7 40.0 2L.4 -2219.? .0035
11.8 30.4 31.5 21.2 -2273.2 .0599
19.8 30,1 39.3 21.2 -2329.0 .0614
2.0S 29.? 38.4 21.4 -3602.9 .0950
21.0 29.5 32.2 20.9 -1232.9 .0325
22.0 29.2 37.7 20.8 -2514.8 .0663
23.0 29.0 37.3 20.7 -2581.1 .0600
24.0 28.8 37.0 20.6 -1318.0 .0347
21.0 28.5 36.6 20.5 -2693.3 .0710
26.0 28.2 36.1 20.2 -2770.8 .0730
27.0 28,1 35.9 20.3 -1416.5 .0373
28.0 27.9 35.6 20.2 -1437.9 .0379
21.0 27.6 35.2 20.3 -2942.9 .0776
30.0 27.5 34.9 20.0 -IS665 .0397
31.0 27.3 34.7 20.0 -1531.4 .0444
32.0 27.2 34.S 19.9 -1555.9 .0420
32.0 27.1 34.2 19.9 -1583.9 .0417
34.0 26.9 34.0 39.8 -1609.4 .0424

Prewunt Fractions ( at Locatin I

I 1 2 3U) 4 5 6 7 8 9 10 11 12() 13

0.o00 o.0o0 0.0ze0 0.0o0 0o.00 0.000 o.00o o.000 0.o00 o.000 0.00 0.000 0.000
-.o00 -.003 -.003 -. c03 -.003 -.403 -.083 -. 042 .036 -.003 .075 -.043 -. 003 - .042

.125 .46± .960 1-709 .460 .711 .711 .012 -.987-1.162 -.861 -.308 -.438 -.063

.278 .118 .419 .871 .269 .269 .249 .284 -.032 .141 .050 .297 .344 .209

.377 .252 .429 .732 .328 .303 .330 .323 .310 .328 .300 .404 .459 .257

.441 .317 .134 .751 .36± .317 .36t .382 .378 .430 .365 .543 .612 .387

.487 .37S .342 .026 .379 .375 .410 .432 .426 .448 .41± .611 .033 .428

.530 .413 .154 .736 .433 .433 .433 .453 .482 .488 .461 .562 .371 .473

.500 .452 .493 .6a4 .452 .452 .452 .473 .495 .504 .4e2 .564 .572 .482
r 530 .45 .313 .621 .465 .461 .435 492 .43 .4496 .48 .5 32 .141 .476
.500 .443 .536 .628 .490 .490 .443 .471 .485 .490 .425 .1321 .40 .471
.550 .42 .923 .618 .476 .475 .476 .495 .483 150 .48± .512 .142 .481
.500 .438 .507 .60S .450 .483 .458 .493 .498 .507 .530 .522 .532 .471
.5*0 .4a9 .489 .581 .409 .481 .431 .434 .S04 .504 .519 .529 .525 479
.500 .472 .498 .574 .472 .472 .472. .493 .493 .518 .513 .313 .528 .478
.500 .46± .53 .565 .461 .461 .461 .497 .492 .523 .534 .508 .534 .492
.500 .459 .486 .539 .486 .486 .459 .491 .496 .333 .132 .S7 .S33 .480
.500 .445 .461 .319 .465 .465 .465 .482 .514 .552 .557 .530 .536 .462
.500 .456 .456 .510 .454 .465 .416 .488 .538 .360 .576 .527 .530 .403
.500 .420 484 .484 .404 .484 .456 .506 .523 56? .573 .586 .523 .484
.500 .463 .463 .520 -463 .463 .463 .514 .526 .166 .560 .503 .520 .474
.500 .446 .446 .504 475 .475 .475 .510 .533 .568 .562 .504 .521 .481
.500 .423 .482 .482 .402 .482 .482 .523 .523 .576 .570 .494 .517 .464
.500 .460 .460 .460 .460 .520 .460 .926 .532 .574 .560 .496 .520 .466
.500 .436 .467 .4s7 .497 .497 .436 .928 .528 .570 .s82 .405 .509 .467
.s80 .467 .467 .530 .46c7 .467 .447 .530 .523 .573 .579 .474 .4fs .455
.500 .444 .475 .507 .507 .507 .444 .526 .526 .564 .571 .402 .400 -.456
.500 .427 .491 .491 .491 .491 .491 .523 .S17 .568 .507 :472 .491 .459
.500 .408 .472 .537 .537 .472 .472 .511 .519 .557 .589 .485 .492 .447
.500 .452 .452 .319 .519 .519 .452 .519 .512 .559 .578 .472 .499 .446
.500 .446 .446 .513 .513 .513 .446 .520 .520 .566 .587 .473 .499 .459
.540 .42S .425 .433 .527 .527 .453 .520 .513 .561 .581 .410 .403 .45S
.50 .407 .476 .476 .543 .545 .4?6 .504 .517 .552 .579 .476 .490 .4S6
.500 .399 .469 .469 .538 .530 .469 .511 .524 .566 .5s0 .476 .490 .469
.50o .321 .460 .460 .530 .320 .460 .516 .530 .572 .570 .401 .509 .481

wt

:t

;0
ztm%r

PT
C

-4
00

CD
5.,5



Table 16A - Scaling Run 37, Test Configuration 3: Three 2 .54-cm Nozzles
1(J) indicates thermocouples on an inlet jet centerline]

Chamber Absolute Temperatures (K) at Loctlions I

2 XI) 4
292.2 292.2 292,2
29e22 292.2 292.2
a29*12 292.2 292.2
29212 292.2 292.2
292.2 292.2 292.2
292.2-292.2 292.2
292,7 292.2 292.2
296.2 293.2 298.2
305.2 299.2 307.2
307.2 302.2 311.2
307.7 382.7 3±2,7
387.2 383.2 3212.2
308.2 306.2 311.2
301.2 306.7 311.2
308.2 307.2 310.2
368.2 307.2 318.2
320.2 347.2 316.2
308.2 306.2 309.2
307.7 386.2 309.2
307.2 356 .2 108.2
307.2 33 1.7 ?08.2
30462 305.2 307.2
305.2 34 .2 109.2
304-2 203.2 104.2303.2 232.2 l02."
302.2 3e2 .2 12 .2
303.2 30142101.2
301.2 321.2 3*0.2
300.2 308,2 344.0
300.2 3o0.2 299.2
299. 29 b. 2919.

296.2 290.2 296.2
297..Z 297,2 2972
297.t 2$7,2 29gsi
257.2 297,2 *96.2
291.2 296.2 *96.2
29W92 290.2 *96.*296.2. 270.2 290.2
2942 294.2 296,2
2S4.2 2 1,2 .296 0.22S 56535 5 5344 

296.h 2 *919, 2 *99.3
t291. *97.2 299-2

292.2252.2
292 .2
292.2

292.2
252.2
580.2
308.2
211.2

312.232112

210.7
310.2
310.2
309.2

3 08 : 
3 4O 4.2
30 .2

3 04 2

ant
303 5

3a¢^
lgo .2

2 9Y 2 29t 2.

.2
29712

295,2
297.2

296.2
29b .2

2I5.2
5)64 .
255 .2
245.2

6 7
292.2 291.5
292.2 291.5
292 2 293.5
2 2 .2 2 1 .5 
292.2 291.5
292.2 291.4
292.7 292.1
300.2 303.0
307.2 304.7
311.2 309.6
311.7 311.3
312.2 3t1.4
311.2 310.6
210.7 305. ?
310.2 309 4
310.2 3046.8
3*0,2 306.1
309.2 308.1
:105.2 307.3

3045.2 a10 4-9045.2 304.5

1 ( 5 62 3 0 4 .6
304.2 304.6
10*42 301.7
30212 300.2
302l2 9 9 .9
lot.2 29 9. e
J0oOl 2I6.I
2.99..? 296-2
299.2 297.9
*9 J .* 297 . 4
2.15.2 206.9e
2.97.2 2 4.1
297.2 295.9
2S7 .2 29 . 5
290.2 295.2
299.2 24. 9
296.2 294.7
296.2 294.5
gg95.2 294.4
245. 2 045. !

295.2 294.0
295.2 293.9

8

250 .5
250 .5

250 .5
290.4

2t .9
3e2 .2
366.0
310 .o0210.0
310 .1

34S .2
308.7
308.2
347.7
3 017 4

39* .

J 01 4

100.?
29g.9
29 9,0

298.3

294 .3

2r3 .7

2S7.3
2 9 .3

253 .2

294.5
253.7
253 .4

253.2
292.0

9
290. 1
290. 1

29 a.1
290 .2
290.5s
2S2.9
3 03 .
305. S

3*9.0t
3ea.83 a0 8. 

306.0

3 0 a I 

307,?

306.6
305. a

304. 4

290.7
290. 1
297.4

296.4

21S.1
294 .5
294.2
293.9
293.8
293.4
25 3. 4
292. 1
293.2
2tti . a
293. 0
29 2. 9

10
291.1
291 .1
291 .3
291.1
251.3
291.2
294.2
304.5
308.5
314.4
310.7
3±0.03to.

3019.6 
3 01 - 43537.9

30 .7aa . 7

109.32 04.
304. 2

1300 .
2S9 .7
299.2

257 .3
2 g 7 .
294 .7

295.!
255.2
29!.0

294.6254.5

294.4
254 .2f
254.6j
293 .9

1?*
29S1.5
291 .5
291 .5
291.3
291 .3
291 ,4
294 .1
302,4
3(55.3
3*5 .4

Mt 48
345.8306.9S
30S8,0f
307 6
307 5
307.4
3o? .2

20c .7
299.4
30,3.9
308 .7
304. 2
302.9

301 -2s

29 .9
299.3

2X .3 298.96

29 8.0

296 .6
296.2
295 .7
295.6
295.4
291 .e
294 .9

294.5
294 45

02(3)

291. 2
251.3291.3
291.32 91 .

291.2

301.2
30.305.2

301.0

306.2

30.

J 0 . 2

2a 9 , 4

2 e I .
32.e 

307.2

2806. 4

2536.A

299 S 

239.6
11(5S.2

303 .4

3055.3

258.0
2454.1
2458.7
290.2s

2974.
250.8

255 .5

13.

291 .2
290.1

293 .0291 .
342, 3

310 ,4

209 0. 

3 .6
308.94

247 .3

307 ,v

106 .2
23 6.0
3t 85.8
304 .0
302 .6
233 .4
320 .2
299.!5

29 .9

290 .8
297 .6

2,6 .9
296.4
2g55.9
295 .1
294.8
294 .6
254.4
254.2I

2531 5.

CQGF~fM4TE9

I R THEtAR Z
(H) (DEG) (H)
Is0. 4* -0.15Z

0.53 *5* -0.076
3 0.0 *45 0>9
4 0.0 59* (1.31
5 0.0 0* 0.1S2
6 4,0 '.4 0.229
7z 0 5o *4 0.930
4 0.0 *4o 63010
e 0.0 o *4 ( .60
1 0o.0 *451 63.762

0.4 *45 o .836
12 0.0 *45 (,.11
0 03 0. 4".* (599

L550ON

Tank
I P

-4 6*6

-3 *66
-2 *4
-s *4*
O 6,3Q34
1 6.254
2 5 .902
3 5. 449
4 4.361
5 3.793
c* 2,426
7~ 3.~364
* 3.404

18 .*44
3*7 *45*
A 0.

80 *4*

4;
3. 44*34 *4*

4* *4*

*4 .6.*

*s P*.

53 .653

I Is *is
826 *44,

536 **
,3. *5.

14S ***124 *4*

136 =*4156 *s*

$146 one

6**

T.
466

2 3.d

293, *
2 $3 .a
276,2
275. 7
267 .2
245.7
216.2
277 .2
267.2

4-4

*Po

6*4
40*

.64*

4*4

4*So*4

4*4
.4*0

*4*

640

*4*0

4*6

Chamber
p

taw
.957

. RI?

.957. 9,?

.9g7

t,026
I . 291

1. too
2 . 81#*.

2010
2-10912. o 196

2. 008

2.362.
2.079S
2.07 7
2.0s74

1.057

a .040

2. 032

2 . e 2 92.027
2.52
2.3
2. 915
2. 0 2
2.069
.2.084s
a. Go3
2. 042
2. 082

1.99

292 .2
292 .2
292.2

292 .2
o29 .2

292 .7
302 2
"O9.7
312 .2
313 .2

301.2
3t10.7
3*0 .2

3 0 O .2

30 .2

3*a.2
301 .7

a .2
20? .2
347.2
205 .2
203.2
301 .2
202 .2
201.2
230 .2
300 e.2.
300.2
299 .2
298 .2
296.,2.

297.2
294- .2
256 .2
294 .2

anq .a

29 1 52
295 ,2

r)
0

I-r
rIz,

IVI

Z

iO
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Table 16B - Inferred Pressurant Distribution, Scaling Run 37, Test Configuration 3:
Three 2.54-cm Nozzles 1(J) indicates thermocouples on an inlet jet centerline]

r r 71. TI
(z) (C) (IC) (IC)

I8MNENCE VALVE OPENING
0*0 10.3 18.3 43.9
1.0 19.9 19.8 20.5

VALVE FULLY OPEN
2.0 27.7 29.0 22.4
3-5 33.3 38.0 22.9
4.0 35,.5 43.7 23.2

COBNENCE VALVE CLOSURE
5.0 36.3 47.0 23.0
8.0 36.4 40.4 24.2

VALVE FULLY CLOSED
7.0 36.2 48.2 24.1
8.0 34.9 46.2 23.5
S.* 34.2 45.1 23.1

;;5.0 345S 4i9.59 i 22.i
01.0 33.0 43.4 22.6
12.0 32.4 42.5 22.3
13.0 32.1 42.0 22.1
14.0 31.7 41.3 22.0
15.0 31.4 45.2 22.5
16.0 31.0 39.8 23.0
17.0 30.7 30.3 23.v
10.0 30.2 38.9 23.5
19.0 29.9 35.8 24.0
20.0 29.8 35.5 24.0
21.0 29-5 34.4 24 >
22.0 29.3 34.1 24.5
23.0 29.1 33.6 24.5
24.0 28.5 33.3 24.5
25.0 2.8C 32.9 24.3
28.0 28.5 32.4 24.S
27.0 20.2 32.3 24.0
20.0 28.0 32.0 24.0
29,0 27.9 31.7 24.0
30.0 27.7 33.4 24.0
31.0 27.4 30.8 24,8
32.0 27.3 30.6 24.0
33.v a,-S 45.J 24.4
34.45 27.0 30o.0 24.5c

p p/e

1.0 0.0000
159.5 3.4300

29.7
0 .9
8 .1

29. 30 .0
25.3

.9
a .8
5 .2
5.45
3.4
4.?
2.4
3 .7
2 .6
3 -9
2.7
4.22 . ,9

2 .7
I .5

3.1
1.6
3.2
1.7
3-4
1 .7
1 .0
1.8
3.6
19 .
a.1
I -,

6.0148
S1.3402
± .0968
1.*Sig

,6362

.0253
19 15

.1 1 3 1

.1150
.0739
.1 020

.031t

.0 555
.085?

.0958

.S6 25
.0 319
.0649

.03 4 5

.0376

.0 3 89

.0 4 0 7

. 0420

2 3( 4

PFrnUa±t FctioDS (C) At Lecation 1

5 6 7 8 9 10 11 120) 13

0.000 0.000 0.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500
.021 -l.522-1.902-2.379-2.370-2 370-1.582-1.264 4.782 2.077 2.237 1.918 2.s5s -.150

.20L .100 .71± 1.474 .711

.313 .145 .375 .036 .310

.400 .283 .507 .751 .312

.459 .329 .s66 .701 .350

.497 .416 .623 .780 .416

. 4g97

.4g97

.497

.497.497

.49 '

,497.4 97

.497.4 9 7

.4,?

.4,7
-497
.497
.497
.497

.497

.457

.497

.49?

.497

.497.497

. 4,97.49?
-497
.417
.4197

.451

.454
4 461

.4 0.455

.456

.454.4 S S
.4 56

.491

.493

.534

.503

.4 79
-495
-449
-434
.528

4 9 I

-474
.458
.424
.386
.370
.473
.4 40

. 576

.564

. 551

. 2ti

.s e

.506

.491

.528

.914

.493
-534
.503

. 531
-495
.469
.434
.4(51
.487
.474
.458
.424
.386
-473
4 50

.c59 .451

.630 432

.596 .460

.5Si .450

.576 .432

.6(03 .455

.582 .433

.550 .454

.575 .434

.591 .464

.579 .448

.5s8 .493

.619 .449

.590 .460

.531 .427

.495 .495

.583 .469

.549 43 4

.528 .401
.457 .4 7
.474 .474
.458 .4s5
.49i .493
.532 .532
.522 .522
.473 .473
.450 .450

.406 .406 -. 144 -. 174 -.403 -.434 -.052 .100 -. 083
.244 .310 .290 .138 .283 .065 .3S2 .389 .204
.312 .312 .351 .202 .361 .307 .556 .556 .331

.35s .393 .376 ,3a5 .428 .390 .613 .596 .402
.416 .416 .408 .425 450 .437 .602 .623 .437

.451

.4 5 4
.480

.455

.4514 5 5C

.454

.434

.464

.440

.419

.445

.460

.427

.385

.354
.434
.401
.427
.474
.450
.424
.386
.370
.471
.4SO

z

w

t77

;0
M
-1
00

Cl

.451 .443 .460 .468 .464 .551 .564 .476

.454 .463 .463 .481 .481 .555 .560 .476

.460 .460 .469 .478 .492 .546 .555 .482

.43.0 .47 .45a 5 .4v >. 42 .i44 .35 i . 4 4

.432 .475 .480 .504 .519 .539 .543 .480

.455 .470 .475 .519 534 .534 .544 .465

.431 .486 .486 .532 .s57 .516 .542 .486

.454 .480 .470 .532 .560 .506 .537 .495

.434 .462 .468 .530 .587 .519 .547 .496

.401 .452 .459 .521 .591 .509 .540 .403

.415 .461 .440 .540 .586 .507 .553 .407

.419 .449 .456 .538 .590 .493 .546 .501

.365 .441 .441 .542 .593 .483 .542 .475

.417 .434 .460 .538 .625 .406 .521 .469

.3*5 .445 5555 . 75 47 . 77 94.5 . 476

.375 .427 .469 .593 .716 .490 .531 .469

.30! .440 .462 .616 .7t6 .423 .550 .462

.354 .457 .491 .617 .719 .491 .537 .457

.376 .491 .503 .630 .710 .469 .549 .457

.401 .490 .490 .642 .710 .464 .540 .464

.367 .487 .499 .s96 .660 .40? .535 .451

.350 .487 .474 .637 .687 .462 .537 .462

.328 .522 .509 .639 .670 .471 .548 .484

.424 .532 .478 .626 .680 .451 .532 .491

.306 .76 .480 .649 .670 .430 .532 .503

.370 .583 .476 .659 .690 .446 .553 .537
.313 .569 .409 .617 .649 .425 . 5.1 .05s
.366 .567 .483 .634 .660 .400 .550 .150

c-i
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Table 17B - Inferred Pressurant Distribution, Scaling Run 39, Test Configuration 3.
Three 1.52-cm Nozzles [(J) indicates thermocouples on an inlet jet centerline]

Ptessuant Fractions (X) at Locations I
I 7 T. T,
(11 ('IC C) (IC)

COCIENCE YALVE OPENING
0.0 18.2 18.2 61.3
1.0 20.5 20.4 22.0

VALVE FULLY OPEN
2.0 24.7 25.4 20.4
3.0 27.7 30.2 38.2
4.0 29.3 33.2 19.1
5.0 30.1 35.2 18.5
4.0 30.9 37.0 19.1
7.0 31.1 38.0 19.6
0.0 3i.J 30.5 20.0

COMMENCE VALYE CLOSURE
9.0 31.4 29 5 20.5

VALVE FULLY CLOSED
'0 ±11.0 30.7 39.2 20.6

12.0 29.9 30.0 20.3
13.0 29.3 37.1. 20.8
14.0 29.0 36.6 19.9
11.0 28.7 36.2 19.8
16.8 28.4 35.7 19.7
17.5 1.81 31.2 19.6
18.0 28.0 35.0 19.5
18:53 27.6 34.5 1.4
2,0. 27.5 34.3 19.3
213.0 Z7- 345 5± 'SB
22.4 27.2 33.8 19.2
23.0 26.9 33.4 39.1
24.0 26.7 33.1 39.2
25.45 24,7 33.1 19.1
24.8 24.4 32.7 19.5
27.8 26.4 32.7 39.0
28.0 26.3 32.4 18.9
29-0 26.1 32.2 38.8
30.0 26.0 32.0 18.8
31.0 26.0 32.0 1e.8
32.0 25.7 31.5 18.7
34.0 25.5 31.2 18.6
34.a 25.5 31.2 1a.c

P pie

3.7 05.0503050
174.3 10.1760

313 .7
13 . 1
12.9
13.2
1 1 .5
12.6
12.5

3 . 2064
± .0131

.0955

.89256

.6 320

.6512

.5 778

12.3 .5195
,2 z@ii

3.1 .1858
2.6 .1574
2.2 .1325
1.2 .0695
1.2 .0715
I.2 .0736
1.3 .0759

.6 .03a8a
1 .2 .07 95
.7 .0407
.7 55415

.7 .0421
1.4 .0863
.7 .0443

0.0 0.0040
I.5 .0910
0.0 0.a0 080

8 .0468
.0 . 0477
.8 .0486

0 .0 0. 00 0 01 .7 .1082
.; .50 1;*

0.0 0.0000

x 2 3() 4 8 9 10 11 12(J) 13

0.000 0.000 0.008 0.000 8.0o0 0.000 5.e 000 0. 000 0. 000 0,000 0.000 6.000 0.80
.057 -.763 -.143-1.382-1.382-1.382 -. 763 .104 .909 .600 .971 1.776 1.776 .414

±1 4 3
.206
.260
.305
.342
.375
.403

-.053 .344 .841 .344 .146 .146 .086 -. 073 .126 -.i13 .106 -. 013 -. 033
.004 .252 .420 .252 .168 .168 .160 .139 .243 .126 .252 .21a .176
.137 .270 .468 .236 .236 .236 .223 .236 .283 .197 .329 .296 .230
.10± .362 .542 .241 .241 .24t .272 .272 .314 .253 .398 .380 .266
.216 .303 .551 .272 .272 .328 .300 .294 .328 .3(0 .467 .422 .316
.292 .427 .589 .319 .319 .319 .319 .319 .340 .300 .492 .41I .356
.303 .462 .622 .356 .356 .356 .345 .340 .361 .340 .131 .494 .37?

.428 .335 .466 .650 .307 .335 .31 .1366 .377 .387 .372 .56( .545 .424

.4.0 .3;0~ .4,; .6sa .393 .333 .313 .3,, 393o .39a .o3'. -DO .6.00 .43'

.455

.455

.455

.455

.415

. 4 5

.455

.455

.455

.455

.455

.455

.455

.4X5

.455

.455

.455

.455

.4 55

.455
-455
.qi s
.455

.405 .512 .647 .378 .405 .378 .399 .416 .416 .426 .545 .550 .442

.411 .468 .501 .41 .411 .411 ALI .423 .420 .440 .536 .541 .445

.408 .467 .525 .408 .400 .458 .426 .437 .455 .467 .5531 .525 .455

.396 .456 .516 .396 .426 .396 .426 .438 .468 .486 .528 .528 .456

.3?5 .436 .4 .7 .43c .43C5 .436 .430 .436 .479 .473 .51S .S51 .454

.413 .444 .507 .413 .444 .413 .438 .438 .475 .402 .507 .505 .444

.367 .450 .514 .450 .450 ..455 .425 .439 .463 .476 .^49 .409 .438

.377 .442 .506 .442 .442 .442 .442 .442 .48± .487 .40? .407 .442

.429 .461 .494 .428 .428 .428 .441 .441 .487 .494 .474 .474 .441
.403 .470 .470 .470 .470 .403 .436 .436 .490 .503 .463 .463 .443
A S6 s5e9 54.9 55590 £590 5.5±0 5.45 AIR *4 2 494 .45± .458 .4 838
.450 .450 .430 .45e .450 .450 4503 .436 .491 .504 .450 .456. .436
.441 .441 .441 .441 .441 .441 .440 .448 .49? .513 .455 .462 .455
.421 .492 .492 .421 .423 .421 .442 .442. .306 .S22 .442 .45s .431
.467 .467 .467 .467 .467 .396 .432 .446 .489 .524 .4132 .432 .4312
.454 .454 .454 .454 .454 .454 .440 .447 .505 .542 .418 .425 .419
.447 .447 .447 .447 .447 .447 .454 .461 .505 .534 .425 .432 .425
.425 .425 .498 .498 .438 425 .454 .447 .491 .513 .402 .417 .425
.414 .414 .489 4199 .409 .489 .451 .444 .496 .504 .399 .429 .414
.397 .473 .473 .473 .473 .473 .458 .450 .496 .526 .397 .412 .420
.301 .461 .461 .461 .461 .461 .476 .461 .506 .544 .447 .415 .423
.449 .449 .449 .449 .449 .449 '473 .457 .520 .543 .402 .4t0 .418
.446 .09i5 Ac .596 .iis .595 9. q4 .5 5 4. i . 323 ..5 4 ... : .41Q4
.436 .436 .436 .436 .436 -436 .483 .475 .547 .555 .412 .404 .420

77X
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00
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Gow



Table 18A - Scaling Run 40, Test Configuration 3: Three 1,52-em Nozzles
[(J) indicates thermocouples on an inlet jet centerlinel

Chmber Absolute TowpaMnw (K1 t Locations I

6 7 8 9 .10
2.92.2 299.6 201.08 *89.1 290.3
292.2 290.6 209.8 2)9.5 29(.5
2.92.2 296.1 269.9 269.5 290.5
.292,2 29SO0 269.9 289.5 280.5
292.2 290.? 289-s 289.5 2S0,5
292.2 2f i.7 2S9.9 Z89.5 2*4.5
92.2. 290.6 295.4 289.6 290.6

293.2 293.5 254.4 293.3 295.2
f.2 K~w".2216.1 2S16.1 2999.1

302.2 300.9 300.2 299.2 301.2
3*3.7 302.4 302-. 30e.9 302.8
30$.2 303.5 302.8 301.8 303.5
309.7 304.1 303.3 342.6 344.0
306.2 304.5 303.7 303.0 304.4
306.2 304.0 303.9 323.5 304.8
306.2 384.9 384.2 303.5 304.7
306.2 305.1 304 1 303.? 304.1
305.? 304.5 303.5 303.1 304.,
305.2 303.9 302.? 302.4 303.3
305.2 303.2 302.2 302.0 302,9
304.2 $82.8 382.0 301.4 302,A
304.2 302.6 301.7 300.9 301,4
304.2 302.4 301.4 300.9 3a1.3
303.2 382.2 301.2 300.3 381.0
303.2 301.7 341.0 300.1 340,1
303.23 41.23 88.6 , 209,1 300,3
303.2 301.0 300.3 299.3 300A0
301.7 299.7 299.0 238.1 259.5
300.2 290.5 297.8 2g6.0 297.2
299.2 297.6 297.0 296.2 296.7
239 .2 297.3 296.5 295.5 926.3
239.3 258.7 256.0 a95.2 256.1
29.2 296.5 255.7 295.02095.0
39S8.2 294.S 295.3 294.2 290.1

297.2 295.7 255.0 294.3 295,2
297.2 25J.4 294.8 24.0 514,9
297.2 291.2 294.5 2113.8 2S4,7
296.2 294.5e 24 .2 293.5 294.4
29b.2 294.5 293.8 R93.3 S94.2

29b.2 2554.43 2g3.0 293.4 t93,9

29S.2 284.0 483.3 292.8 2*3,0
295.2 2912.6 293.1 292.* 293,7
2o'." Was.s si*.( 104.9 29Z>9

293.2 293.5 4912A .42.9. 293.4
295.2 291.4 212.b 22 .4 2.93,1
29S.2 293.13 212. 4 292 T I 932
294.2 292.2 292.4 #9R2. .#50.
294.2 29311 292.4 #2.0 2.53.3

11

290.6
290.7
290.8
290 .6
290 .
29S .

255.4
299.1
Joe .
301.4301.430J1 ,0
301.0
301 .2
301 3
302.0
302.1

34) .S

301 .3
301.2
301.0
300.9
300.8
300 .7

299 .6

290.2
279.0

297.3
2945.5
296.5

2952
294?I6

294.2

;14 .2
2.94.2
2#9.2.
094.0

12W

290 .4
290. 4
290. 5
290. 6
298 .6
2 9 0 . a
2 9 . g

300 .1
302 .0
300.9
3001.9
301 .4
301 9, 

301.0

3o 1.8

302.0
301. 8
300.53 0 2 . 3
301.3

204.7

30a . a299 0, ±

290. 1
297. 5
2117. 4
RS? . 2

2S9S. 
299.8
aso. 1
2g93. S

2193.2
299 3
295 Q 
294 .2

294.0
#2rJ.9

2.93.

13
2 9oJ. f
2 0 .2
290 .2
290 .
290.4
290 .4
2 9 0.2
254 .0
2 *S2 .;,
300.3
302.2
303 .0
303.4
3023.9
304.0
384.4
204 2

303.3
342.0
382,5
302.0
30a .7
301 .3
341.0
300.6
300.4
298 .0
a97.429s .o

256.2

9 5 .2
295.2
294.

294.5
294.2

2*3.19

293.19

92 . Iq

2.9v2.

C60RO ATES
I Rt THETA Z

(H) (DEG) (N)
± 0.0 *t -0.252
2 0.0 *44 -0.076
3 0.0 0*5 O.O

.4 . * 0,076
5 3.0 * O* 0.152
6 0.0 set (.225
7 0.0 0.530
0 0.0 *** .0610
59 52.52 65.6 0U .6

to 0.0 te 0.762
If 0.0 a. 0.136
12 0.0 59* 0.914
13 O.0 O.9sg

Tan

P

644

*6s*.z
* .328

C. 3e53
.;;-.

5. 113
4. 852
4 .623
4 .421
4 .171
3.9§83
3. 766
3,774
3.759

*4*64*

44*
*44

*4*
44*

*-1

6441*4*

*446

454564

454

(8)
"s
-4
-3
-2
-1
0

2

4

?91

11
2

1 3
1 415

16
12

21

214

I
35

1

18

71

211

41

4I

I I

01 

t71

at1

r,
(K)

4*.

*4..T.
45*6

4*53

293 .2
2fl .2
330.2

270.2

2C68.2

26 .2
265 .2265.2264 .2
2 6 4 .2

264 .2

.*4

4*4

4*

-to1a

6*6

4*

6*

6*ole

go*

go 53

PW4Uo

1 .033
1. 33
1 .033
1.0341 3 3

1.033

.O3 2

.1 4 431 .362
1.466

1.562

1 .653

1. 9 9 4
1,973
1. 98Y4
1 .978
O .975
1 9 72

I .969

1.965
1.S 6
1.9 6,97

1 3952
± .949
1 .942
37341
3,940

9.9363 .93

1.932.

I 926

.I91i

2.402
2.,Y)t
O .931

292.2
292 .2
292 .2
292.2
292 .22 S2 .2
292 .2
292.2
29 3 .2

303.2
30S.7
306 .2
306 .2
306.2
307 .2
306 .2
306 2
305.?P
305.2
304 .7
304.2
3841.2
303.7
303 .2
303.2
303.2

301.2

3 0 4 .

296 2

2*0 .2.

2S? .2
290.2
296.2
296.

#95.2
2.98,2.

294 2

2 3(1)
292.2 252 .2
292.2. 252.2
292.2 292.2
252.2 292.2.

292.2 292.2
292.2 292.2
295.2 294.2

302.2 299,2
302.7 300.2
303.2 341.2
302,7 300.7
304.2 39Q.2
304.2 345.2
a30.,7 30t1.2
304.2 301.2
304. 3 01.a
34 ,2 302 2
303.7 302.2
303.2 3)2*22
303.2 302,2
a3(532 332.2
3032 302 2
302.7 3u2>2
3 4 2 , 2 3 0 2 .2
302.2 302.2

3*2> 30.2

3012 1103,2
309.2 300.2

299.1 299.2
796.; 27Y9.;2
295.2 298.2

295.2 290.2
2.98.2 297.2
297.3 297.2
297,2 296.2
296.2 290.2

#90.2 296-2.
29f.2. R2.18.2
2945.0 ;a*.2
299X.2. 295.2
2.95.2 295.2
295.R 285.2

295.2 295.2

4

292.2
2.92.2292. 2.292.2.
292t. 2
292.2
292.2
3 2.2

304.2
30S .2
306 .2
386 .2

306. 2
XE 6 5f 23)5.2

304.2

30 4 2
303.7
303.2
303 .2

302.~2
30 I. 2
28.2

397 e.2

29? .2

*f9? .2

219,. 2
296.2
ago . iR

1196.2

295.2
295. 2

2*55 - 2

299 .2
299.2

295. 2
295.2

252.

292 . 2
292 .2

292 .2
292,22 92 2
293.2k

3 022
3 04.7

4 .2

306 40
3C .9 

3063.3)25.2

303.7
303.2
383 .2g

30. 2
300.2
20 .229P .2

75±. 2

2 .9? 2
2ga .2295 .225±6.2

296.2235±.2

2 93 .
295.2

3)5.2
295.3

294.2.
294 .2
294 .2

C,

r,
cC

MI

PO

C)

ryl

Ln



Table 18B - Inferred Pressurant Distribution 1 Scaling Run 40, Test Configuration 3:
Three 1.52-cm Nozzles [(J) indicates thermocouples on an inlet jet centerline]

5 75T r. 2;
(i C (C) eC) cC)

COMNEACE VALVE OPENING
0.0 18.0 10.0 144.5
3.0 18.1 ±8.1 20.0

VALVE FULLY IPEN
2.0 20.8 20.3 208.
3.0 14.9 25.2 23.3
4.0 27.8 29.9 19.9
1.o 29.4 33.1 19.2
6.0 30.1 35.0 19.2
7.0 30.5 36.4 19.5
8.0 J0.8 37.1 19.a
9.0 I1.E 30.5 20.2

COMMENCE VALVE CLOSURE
10.0 31.0 39.0 20.5
11.0 30.9 39.3 20.0

VOLYE FULLY CLOSED
12.0 30.7 39.0 20.7
13.5 29.7 37.7 20.3
14.0 29.3 37.0 20.1
5.53 28.8 36.3 ±9.9
16.0 28.4 35.6 19.2
17.0 28.2 35.4 19.7
* 10. 27.9 34.9 i1.6
19.0 27.7 34.7 19.5
2a.0 27.6 34.4 19.4
23.0 27.3 34.0 19.3
22.0 27.1 33.7 19.3
23.0 27.4 33.5 19.2
24.0 26.8 33.3 19.2
25.0 26.7 33.5 39.1
26.0 26.5 32.e 19.0
27.0 26.4 32.6 19.0
28.0 26.2 32.3 18.5
29.0 26.1 32.1 I1.9
3040 25.9 31.9 18.S
31.0 25.8 31.6 ±8.8
32.0 25.6 33.4 18.7
MO^ 2S1.6 3;1. 5U.7

34.0 25.4 31.1 18.7

Pmsurnt Fractions (X at Locations I

p p/e

.1 0.09000
642.7 .45 19

157.2 11.6253
34.8 3.1978
12.8 .9sac
12.3 .8407
12.9 .7a30
13.0 .7209
12.4 .6143
12.1 .5474

13.1 .5451
728.1 .5032

98a .3
267.6
141 .8
1 47.7
154 . 1
52.9

1 0 8 .2
55.4
56.3

3 15 .3 
59 .0
6 0 . 1
61 - t
i2.2
63.2
64 .4
65 .6
66.8
68.1
69 .5
70.8

'J .V

72 .3

.1395

.10a3

.09 I$

.1039

.1084

.0372

.07 61

.0350

.03 56

.0611

.0 415

.04 23

.0 430

.0438
-0(445
.04 53
.0461.
,0470
.04 79
.04S9
.04JS

0.0000
.0508

. 1 2 3(J) 4 5 6 7 8 9 ±0 11 12(i) 13

0.000 .000 0.000 0.000 *.000 00000.0000.noo00.ooo o 0 n o .on0.000.051 -.032 -. I3S -.039 - 039,9 0±-io5g -.091 .,013 .°13 ± .371 64 -.143

.072

.153

.216

.268

.33I

.348

.3530

.407

-- 153 .090 -. 032 -. 274 -.153 -. 153 .070 .272 .187 .296
-. 185 .358 1.989 .630 .350 .630 -.022 -. 566 -. 022 -. 7Z3
.092 .192 .452 .I92 .192 .5t9±2 .213 .1I62 .222 .122

.114 .330 .510 .222 .11sc .213 .244 .215 .265 .200

.153 .382 .508 .256 .256 .256 .268 .282 .300 .256

.260 .407 .s50 .260 .26fi .209 .295 .295 .313 .289

.323 .426 .596 .313 .313 .313 .239 .325 .342 .319

.301 .465 .629 .356 .356 .356 .351 .356 .356 .340

.431 .378 .513 .649

.453 .3S4 .503 .664

.457

.457

.457

.457

.4z7

.457

.457
.457
457

.457
.457
.457
.457
.457
.457
.45?
.457
.457
.457
.457
.457
.457
.457

.411

. 423

.4266

.43 1

.418

.435

.444

.41a3

.417

.3197
-445
.427
.4 16
.398
.447
.432
.403
.391

.378.

.438

.433

.415

.442

.493

.4 9 1

.4 5

.492

.41I

.467

.444

.466

.484

.4 6 6
.445
.427
.4±6
.390
-447
.432
.4(03
.391
.378
.438
.433
.4±5
.402

.657

.596

.574

.554

.545

.530
.509

4199
.484
.466
-445
.497
.487
.470
-447
.432
.477
.467
-455
.438
.433
.415
.402

.378 .378 .378 .367

.440 .334 .344 .3?2

.438 .411 .411 .295

.423 .423 .423 .411

.455 .426 .396 .426

.431 .431 .431 .425

.4±8 .418 .410 .425
.435 .435 .403 .422
.444 .444 .444 .4±2
.433 .433 .433 .433
.4t? .417 .417 .451
.466 .466 .397 .430
.44! .445 .445 .431
.427 .427 .427 .455
.416 .416 .416 .459
.470 .470 .398 .456
.447 .447 .410 .447
.432 .432 .432 .454
.477 .477 .403 .440
.467 .461 .429 .451
.455 .455 .455 .455
.43S .438 .439 .453
.433 .433 .433 .457
.455 .494 .415 .463
.482 .482 .482 .450

.361 .372 .367

.383 .283 .378

.4 45 .405

.435 .429

.4 3a . 426
.425 .437
.43E .456
.435 441
.425 .457
.42(0 .459
.437 .471
.445 .479
.445 473
.440 .483
.459 .487
.441 .484
.439 .476
.446 491
.448 .485
.444 .489
.44 .509
.445 .492
.457 .496
.455 .494
:-442 .490

.4 ± 1

.435

.432

.450

.475

.4a6

.477

.492

.497
-493

.507

.511

.537
.527
.519
.53S
.537
.550
.547
.535
.551
.542
.538

.296 .320 .162

.2(5 -. 348 -. 254

.292 .242 .202

.36i6 .3a7 .236

.401 .426 .281
.478 .470 .321
.522 .494 .342
.547 .504 .378

.573 .519 .370
.578 .989 .401

.52± .526
.515 .I15
.515 .549
.505 .499
.507 .5SOO
498 .505

.490 .496
4486 .492

.477 .49?
4 66 .493

.452 .486

.455 .483

.452 .494

.456 .484

.454 .4a3

.454 .493

.440 .477

.436 .474
.447 .470

.43 8 .476

.433 .472

.42J1 .46
.4 26 .46 6

r
77
Xr10

0D
v3

00

C)
LA

.433

.429

.432
.425
.444
.447
.451
.459
.471
.4066
.473
.476
.480
.484
.476
.483
.4750
.402
.478
.469
.472
.47 ±
.474



Table 19A - Scaling Run 41, Test Configuration 3: Three 1.52-cm Nozzles
[(1) indicates thermocouples on an inlet jet centerline]

Chamber Absolute Tempeats (K) at Lmations I

4
292. 2
292.2
292.2
29 2 2
292.2
292.2
292.2
295.7
300. R
202.2
304. 2
30 a

3(5(. 2

3)2 4 .2

3194.2.

303,2

021 2

299. 2

P953. 7

2 9 7 .2?29 2. 2
290.2
298.2
297.2297 .2

2i9S .2

297.2
296,2
2 96.2
296.2
2 9 5 . 2

295, 2295 .2

2 9. 2295 2

2942 2
294 2
294. 2

.5
292 .2
292.2292 .
292 .2.
292 .22 9 2 .
292.2
2 96 .
301 .2
3513.2
34 .7
3515,2

354 .2
3063 2

3125 .22

29 .2
304 .2

104 .2

303.2
303.2

32 .82

302.2t
302.11

295 .2
Z99I.2

298 22953.2

2 9 . 2297,2
297 .2
296.2
296.2
296.2

295 .2295 .2
2 9 .42
2 iS . 2

294 .2
C44 .2

294 .2

294.,2

6
2S92 .2292.2
292.229a .2
292.2292.a
2.92,
292. 2
296 .7
302 .2
302 .2

363,7
360 . 2

3(1( .2
.303 . 0

315 .2

304 .2
320 .2204 .2303 .2

202 .2
302 .2202.2
302.2

299.2
299.2
290B.2

298 .2
29?7.2
297.2
297 .2
296 .2
296.2
295 .2
295.2
295 .2
2 9 5 .2

2 9a .c
28 9 I 2

254 2
29- .2
294 .2

29e0,52 90 .
2 9 0 5 
290, 1

2 9 0 . 5
290. 6
295.s

302.9

3514.4ac 0

,3634 10

'464.0
'3uA.2
an03.6

302.8e
302. 8

303.8
341.5
3011.2

299.7
290.5

29? .4
297.0
.2 9 . 8
296.2
295.9
295 5
2952.2

2 9^ . 8
294.9
254 . 1

293 }.6

293 .t
293v
'>93.4

209.7

2 9 I7

2 9 7 a291 .4
29 5 .8

3a 01.3

3034 5
317

303 .0o
J.03.1D
-303 o~

302.5

201.3.
381 .2

23S 3 9

3530.3
299.2
297 .o±

296.?
296 .S
2 5.9
293.5

294.9
294.5
293.11

293 ,2
293 '(

29g2 ̂ .9

82.92,

9
289.4
289, 4

2#S 4289 .4

289,5
29(5.4
as94 .6
297, 5
299. 6
:03 . 0

302.2
1363.11

3 Q 2 . f
30J. I

23 a2 .202.0
1102.5
301.1
301 -(
30;. .5
30a .2
200.0O
2,,.6
290.5s
297.0o
296. 0
295.0
295.4
295. 0a

294.7

2 9 9 .

294.3
2931.8
293.4
253.2
2.92 g

2 9 2 .9
2 9 Z , 

9.4
Zia 

M29. 3
4'92. 2

v97.0
49 #
M5.

10

2 940 4290.4

290 ,4
290, 44
290 .4

21 .34 

29(1.4
299.7

304.4

1 44 .4

304 .0

3 a0 . 7

J90 2 53 e 2 .302.45
3451 .75
381 .4
300.9
30Q1.9s3 0 . t

3063.2
299.3
29? .!
a ss .

296 .9

296 .53

25 .2
2951 45
294 6

2 9 4 0 294 - 4

2?93f 5
293.3X

2t93.1f

292.9S

11 33(3)
250.5 298,4

2950.5 290,4
7 1.5 294 .4258.! 290,4

295.8 294.3
295.0 295.8
219.6 298.8
200.0 g0on,
300.6 303.0o
301.2 301.3
3100. 300.5g

310 300,9

3630.00 361.3
31 ± 3t .0 1

200 301.56
301 63 301.a
300.0 302.0301.0 3031.0

300.9 300.9
300.9 300.9

300 .a 3(0.6
300.6 3'.L3

300.S 300.3
340(.9 299.7
299.53 299.9
2g89. 29? .0

297.6 297,1

11)2,9 *5.

296.7 456296.4S 298,3
290.9 295.7

2!95.9. 2951.J
295i.2. 29S.0

794-0 294,9
294.4 794,3
294.4 294,1
794 ;7 294.0

2.94.0 2.91.8
293. 9 291 .8#
i!93.9 291.6
292 .6 291 .80

13

2.90.2

29(1.±
290.0
290.?
295.?

232.0
303.3a
3063.3's ' 55

'433 4
302,5
202.5
302.2
2551.9
201.6
201.4
201 .3
230t.0

356 . 9

3005.G
2.99.8
298,6
2.97.4
296 . 7
296 .3
R9t 6

255 .

2 1 4A294 .
2.94 .2
t293. 91

791 .S5

291,51
293.0
297.?
792.9
292.5

COORDINAT}E$
I Y ItE 1 2A

CM) (1)00) (fs)
1 . o .* -4 .5.157
2 0 .6 599±55 -0>076

4 0. r *4 0.0570

5 o . -4514 0. 152
6 .0 *t 0.7p93

7 53.0 *** o . sao8 00 53 0.500

te e5o 45'5 O .686 .24
1± 0.0 4.1 0.038
12 0.0 *1 0.914
13 0.5 '..i o.991

4.0:
SO)

Tank

64114

* C316
6 - 2.82

4s 94?2

4.5327

4.227S

3 .928
3.7111
3.-77'
3 .78 ±

445*

414*

*5**

4£..

414*

6*6

* 456

T T*5

*46

41T4T

*594

T4e T

459

''9*

(9)

'A
.3

-2
_ 2

t1

0

1S

2

26
6

4
;
6

S I7
8
9

30
11

'a

:II

34

1 8
I7J

181
21,

26
2 1
is
416

6 6
71

$60

lot

A$41 

1$9$

7 T 

4,*

2.g2 .2
2.922.2
283. 7
270 .2
2 7¢ . a

267.2

2 65 .2
205 .2
265 .2
2C4 .2
2 0.2
244 .2
4*

5.44

**3

4*4

4*

44145

46*

4 4

4 44*4T 

T *45

4* .
* T- T
T *45

Cbamber
D

(also)

0>032
1.5132

1. 032
1 0 32
1. 022

1. 0321.041

± .2.69
1.499

1 .8455
1.924
1 .981
I 9 S7F

1 .9 78
1,74
2. 971
1.9651 . 9 69

1966
1.965
I,5452
.962

0. 9197.14

1.942

I 9 9351

SIR

I .939

'.933
1.928
1.971
1,9 23
1,921
* - 919
$ -5551 7

0,^912
1, 9i2

292 .2
292 .2
292.2

2 92 ^2
292.2
292.2
292.52
297.2
30(2.2
304 .2
io05.2
306.2
306.2

206 .2
306 .
306,210S 
30 8

304.

304.2

30 9.2

3e; .2302 2
34R 2
71 42 2
390 .7
w09 7~

299,?
298,7 
2951. o2

2 9x

290.2
*98.2

294 .2

297.2
29?.?
296.2
298i.2
296 .2

219 5 .2

295.2.

294 .2
294.2
294.2

2

292.22 92.2a2 .22

292 2
292, 2
292.2
292.2
296 ,7
308.2
30.2.
302. 7

3 a a . S13 a 3. 

343 .2;

32 4.2

3(53,2

3633.2

2 9 6 2
2 9 6 2

3563.2.

352.1

352>
299.2

297.2
2961.2

29c8.Z
2Se4.2

296.2.
297.2
297. 2
297 .2
297 .2

30)
292.2
252 .2
2 92.2
2 92.2

292.2
22 9 22

2 92.2
295.2
290. 2
299.2
239.7
110± .2
.30t .2
.300 .7
Jq01.2
3q51.2
:10± .0
3452.2
292 2

301 .2

J2 9 52
w2 9 82

301.2
300t.2
299 .2

295.2
295 .2

2963.2
*40 .2
298 .2
297.2

297 .2
297 .2
206 .2
2g6 .2296 .2

296.2
296.2
'29! .2
295 .2

25 .02

295 .2
295 .229S .2

2ss ' . 2

Crj

-4
C
PTJ

C)0
PO

7,3
7,

t:~

r,

07



Table 19B - Inferred Pressurant Distribution, Scaling Run 41, Test Configuration 3:
Three 1.52-cm Nozzles [(J) indicates thermocouples on an inlet jet centerline]

(a) CC(C) IC) ( CC)

CSHHENCE VALVE OPENING
*.@ 17.9 17.9 75.2
0.0 30.9 18.9 19.7

VALVE FULLY OPEN
2.0 22.8 23.2 19.9
3.0 26.3 20.0 00.3
4.0 28.3 31.6 17.5
5.0 29.4 33.9 10.0
6.0 30.3 35.9 19.5
7.0 3017 37.2 19.0
0.0 30.7 3a.0 19.4
9.o 30.8 38.7 ±9.0

COANENCE VALVE CLOSURE
30.0 30.7 39.0 20.2
11i0 31 .5 391) 2.3 '

VYLVE FULLY CLOSED
La ±Z.0 30.2 30.4 20.3

13.0 29.6 37.6 20.1
14.0 29.0 36.7 19.a
15.0 20.5 36.0 19.6
16.0 28.2 35.6 l9.5
17.0 27.9 35.1 19.4
±0.0 27.a 34.9 19.3
19.0 27.6 34.6 19.3
20.0 27.3 34.2 19.2
21.0 27.2 33,9 19,1
22-. 27.0 33.7 19.1
23.0 26.9 33.5 19.0
*4-0 2s:7 33.2 16.9
25.0 26.S5 a3.0 ±8.9
26.0 26.4 32.11 18.8
22.0 26.2 32.5 ±80s
28.0 26.1 #2.3 18.7
29 213-9 32.1 t1.7
30.0 25.8 31.8 18.6
20 2O5.6 3.5 38a.-
32.0 25.6 31.6 18.c
33.0 25.3 31.3 38.5
34.0 2=19 :1.1 £8t.5

XXX

Presmrant Fractions (X at Locations I

.4 0.0000
-438.2 -2.2094

5S.1 6.0688
18.4 1.57i8
13.9 1.0302
13.3 .8749
11.8 .6759
12.4 .6748
13.1 .6359
12.5 .5575

13.6 .5532
Z .4827n .

2 5 It

34.4
14 .0
7.6
7-715 .a7

8.1
8 .2
a .4
a .5
8.6
a .a
9 .0
9 .1
s . a
9 .7a

o .o0-

IS . 99 .?

.0249

.1271

. 3 339

.63728
.07 50

.0 389
. 1797

.0 4 0 9

.0415

.0422

.0430

.0437

.04 45

.04 13

.044 ±
.0470
.04 79
.0 488 

.1 046

Z 1 2 30) 4 5 6 8 9 10 I 12(3) 13

0.00 530.000 0,000 0.0oo (5 0.000 o.ooe .000 (.000 0.000 0.000 0.00 0.0oo0 0.oe o O.005 -1.430-A.430-.420- 430-!.4-0-t.430-!7.Z .868 -. - .z4 4.247 0.7
± 02
.176
.235
.254
.324

.390
.41?

-. 063

. 20
* 1 2 0

.233

.294

.328

.1161

.240 .694 .542 .240 .240 .080 -. 245
-223 .428 .223 .120 .223 .161 .130
.263 .477 .263 .192 .263 .192 .170
.340 .536 .254 .223 .285 .223 .216
.405 .520 .290 .293 .2s0 .267 .261
.403 .568 .294 .294 .321 .299 .288
.489 .596 .328 .320 .328 .322 .328
.494 .652 .361 .361 .361 .345 .356

.02a - .215

.122 .0 09

.249 .149
-279 .210
.30z2 .250
.327 .294
.344 .322
.35± .344

.440 -370 .530 .644 .378 .370 .379 '441 .367 .383

.43 .;aq .492 .718 .4.38 .384 .304 .367 .394 .400

.457

.45?

.457

.457

.4 5 7

.457

.457
.457

. 41 r

.457
-457
.4!?7

.45?

.41?

.457

.457

.;;;3 

.422

-43)9
.431)

.4 38
-4 3 8
.453
. 4 c 
.458

.446

.492

.40±

.4sc

. 4 3 

.308
-494

.467
^4756
.49S
.490
.- 9434

.477

.464

.499

.49 1

.470

.4s5

.486

.460

.491

.510

.515

.492.48 ±

. 522

.508

.494

.483

.467

.9l14

.499
.49d
.480

.614 .422

.578 .407

.558 .439

.552 .430

.540 .416

.517 .453

.567 .430
.551 .453
.535 .468
.525 .45L3
.519 .450
.515 .446
.492 .492
.551 .483
.522 .486

.494 .434

.483 .463

.542 .467

.514 .3A4

.499 .499

.490 .490

.400 .480

.422

.464
.439
.439
.470
.453W
.430
.4SS
.460
.450
.450
.446s
.4*2
.40±
.406
.50d
.494
.48
.4S75
.514
.490
.480

. 4 a 9

.422 .383

.447 .402

.435 . .404

.4360 .4±1
.416 .422
.453 4L5
.438 .419

.4121 .421

.468 .4 2
.4 5 .423
.448 .422.422 . 42
.410 .438
.45l1 .430
.435 .434
.45l7 .4r35.4i3 .4465
.467 .444
.437 .437
.422 430

.451 .443
.480 .441

.4035 .422

.419 .430

.398 .420

.4 ? .44 8

.428 .440

.421 .447

.419 .451

.423 .447
.4aa .455.4 2 1 4 4

.416 .464
.425 .45 9
.4±5 .450
.417 .4s9
.415 .443
.413 457
.420 .465
.4 16 .476
.421 .489
406 .468

.415 .468

.4s9 .474

.425 .488

.003 -. 124 -.093

.212 .151 .120

.291 .242 .192

.373 .323 .235

.422 .393 .29)0

.481 .469 .338

.505 .50so .355

.552 .499 .382

.373 .996 .559 .399

.40s .6630 .583 .421

.433

.447

.434

.454

.45s

.453
.4 3 3

.453

.463

.47:3

.488

.47±

.474

.420

.4575

.4*9

.5056

.504

.559
I550.5 2 8
.515
.515
.459
.477
.473
.4(1±

.464
.459
.443
.431
.435
_3993
.406
.44±.4056

.291
-399
-335
.401

.531

.527

.50 5

.490

.466

.458

.453

.441

.443
.446
.4 63
.424
.400
.390
.4 3 l

.3116

.1191

.384
.39!
-393

.433

.441

.434

.442

.44?

.434

.426

.427

.4tS.42;

.42g 

.4 34
.422
.417.415
. 3 9 
.413
.416
.406
.399
.415
.4±1
.409

w
r2
77
77

s-i

co

CDxA



Table 20A - Scaling Run 42, Test Configuration 2: Two 1.52-cm Nozzles
10) indicates thermocouples on an inlet jet centerline]

Cliaxber Absute Temperatu K) at Locacov I

4
29s2.2
29 2.2
292.2
2 9 az 2

2 9 2 .2

at. 
292.2
29.,22

3 h . 2293 2397.2

*3 Po 4 2304. 2

30 4.2
304 32304.2

303.2
303.2
303. 2

102.2
31)2.2
302. 2
3o11.2320± 2

3032

30!. 2

2 S 8. 2

97 .2

216 .2

296.2

2g*95.2

2959.2
2119-.2

5

292 .2
292 . 2.t2 9 2 

2 S 2 2
292. 220a22
2 9 a 293; ? 
298,2
3402.2
30*.2
303.2
a30 2
304 . 2
304.2
304.2
204.2

304.2
3 04 2S
3 04 . a

304.3
303.2

03e3.2

302.73 02 .2
3202,
302.2
30± . 2
301 .2
38z .23cc -a

299. 2

2919 .2
290.2.
29? . 2

295.+2
2 9 7 ,2

2 95.2

2.9, 2
954 .2295. 2

2919 -2
295.2
294 .2
294 .2

6 7

2 9 2.2 2900

2.922 291.4
2.92.2 291.0
292.2 2291. 1
292.2 2s9.o
292.2 291.0

292.2 2.91.1
294.2 202.9
2953.2 296.1J
3100.2 296 .4
3ao2.2 299.9
302.2 301.2
302.2 302.a
304.2 302.5
30 4.2 3 ( 2 .4
3v14.2 302.9s
2(14.2 301.0S
304.2 3G2.9
304.2 303.0

324 .2 a3 02 
304.2 302.4
202.2 302.4
203.2 342,05

2(R132 $1)1.3
302.2 301.2

2952.2 204.1

'302.2 2930.0

029.2 440.9
300.2 35145.2
302,2. 299s.
301 .2 299.9n

299.2 297.9
29S.2 297.3
298 .2 296.8n
298.2 296.4
2 918.2 2 96S.0
.292.2 295.9
*97.2 295.7Z
29?.2 295.3
297.t 295.2
ti5.0 a) 953 5o.

2s.962 294.4
299 .2 294.1
295.2 293.9S
295.2 2911.8
290.2 .293.?
2995.2 293.6
2,5.2 293.3

290.1
2 O .'t
2 90 .1

290.2
294 .1
290.1
290.1

295 .9

Z97.8
299.3
300.5
353 1 -
30, .3391 .7
302 .0
3a32 .0
302 .9

3125 .7o

243 .a
341 .3

304.3,3 eo . 9

2*0 .4
3eb0.2

299 .9
299 ,o

2. 9~ , 0

,9, Y

29? .o)
296 .4

2 9.32.95.2
2919.0
294.6
294 4
2g4.2
14 5.

293 .7
2 ,3 .3
293 .1
293.0
292. 9
292 .8
292 .6

9

289.9s289. 8
2#9 . 11

09 .9
2119. 0
2d19.9g
292 0
294.6
296. 7

299.2
004.2

301. 2
101 .4

301.63
303.3
301. 6345t .9

30t3. O3 1.2

299.94

}90

296. 1

294.12S4.7

294,1
2995

294 -

2 9 3 .9294.5292 . 9

2g2 .9292.3V
2 92 -

Z2 9 2 
29 2 .4
2 92.4

10
290.9
290. 9
2 90 .929(5.92 9 0 9
290 . a
29n0 9
290.9

296 .a
29 .9
299. -

301.9

302 .4 
302 . 4
302 4

22

312.4301.3 

3521 .0

2 95 4 

23510.2
2 3 0 

3(59.11

299.7

299 3 
298.la

296 .7 

296 .2
295.3
295.3
295.4

295.2i
294 .7

2 95 . 5.

294.1

293.0Z
293 .7
293.5

253.5

2s3 .2
293.2

11
2 9 0 .9
290 .9
29(0 9
291 .0
291 ,0
291 o
290 .7
292 .S

2989 .
299.5s
300 .7
30 .8
302 .I 

3'32 .43 7 2 .33(52.5

3 0 a 4

2 9 7 7 

3v2.2

3561 .5
3(5± .2

3(13.9
25f . 4

2 9 O .

300 .0

2SS9.9

299.63

2 9 .8
29?.?
296 .9
2fl .4
295 ,9
299 .7

2g5 4.5
29.

295.2
295 - I295 .
0516 .5
294 .4

293 .a
293 .7
293 .5
2 93 .3
293 .2

12
290.7
2 9 V 

290.6
290.?
290.7
29e.92s 9 

290 .9
2ss . 9;2975.9
299.1
300.3
301 .4
1)1. 7
3142.12
7532.2

302.34

411)1 .2
3o1.9

31)0.3

300., 4
300,2
303.0

290 .5

29? .3
296.59
29 -5
293..6
2 95 .4
295.2
295.0O
294 .0
294.6

294.1F

293.7
293.37

2 9 9 .

29 .3
293.2

13
290 .5
29(0.
290 .7
290 .7
290.7
2905.8
2SO0.7
2q92 a
295 .5
297.5Sas6 9 

39± .2
3451,3
3 9 t I 

3 02 2 3O2 .2
32 5,3
342,3X

3502 .9 

2 9 ? 4 

3531.3
731)0.9

96 0.6

290 .6

299.3
298 .2
297 .4

295 .3
295.2
295 .0
294 .6
294 .5
294 .2
2 9 3 .9
29 3 8
293.7
293.5
293 .3.
293.3
292.0

v 00 eo0 I NH I E S
I R THE10 Z

cH (DEC) 4 H
1 O2.0 ***4 - 0.1.52
2 0.1) *.* -0.076
3 0.~0 '.53 (.0
4 0.0 *1* 0.076
5 12.5 59* 5.152
6 4.Q0 '. .229
7 o.0 *** 0.5_0

9 0.0 '.4(.8

11) 0.0 5351 (.762
1v 0 . * - . a 8
12 0.0 65.51 (.9t4
13 0.a) O.'* 931

Tank
r P
(1 (stirs
w9 *454

"4 -45

.43 4554

-2 *4-t #4*
0 6.192a
1 0. 2i
2 6. 3I0
3 5 6a*2
4 5 .609
S 5. 460

4 5.292
7 5.904œ
8 4.5347
9 4.5396
10 4.534
2± 4 -39
12 4.227
13 4.067
IS 3.857±6 3.707
1s r. . 7 07
1 7 3 . Gao4
? 3.604

19 459*
t, *4*

2$ '
22 *4'

2.3 *445
24 **
4*w
31 4544

41 1:;

46 444

66 ***

71 4*t

74 *4*

916 *$24 *4*

$ 26 46

S 36

846 *46
I10 A..

(s

4*53

465

as93 .a293.2

273 .7
272.7
272 .2
271 .2
270 .2
269 .2
assv .7
269.2

268.2
2 G 7 .
267 .2

267.2.267.2206 .2

4*45

*VW*
-0

*00

o*#

0#a#44

*44

p

(atm)
1.029

1. 029
1 . 029
1 . 1291.029
1. 029
,.0 29

1.255
1. 328
2 .399
1.49?
I .5130

1. 011
± .69±9 

11-73

I. 790

t . 932

.991

2.o21

2. V 18
2. 513

2.11 9± 

2.009

2. 074

2. 9 1)2I1,999

1. 9 g31.909
1.g98
1.98!

1.981

! . 06q

1. 976
1.974
1. 972
1. 970
t1.968
t .965

1 2
292.2 292.2
292.2 292.2
292.2 292.2
292.2 292.2
292.2 292.2
292.2 292.2
292.2 292.2
294.7 245 2
299.2 297.2
301.2 299.7
302.2 300.2
203.2a 3531 .2
304,2 301.304,2 49122,
30)2 .2 392.22
304. 35 92.2 344. 2 382.A
304 3(52, A
3 4.2 O 2, 

31)4.2 30. 2
304.2 301.2
'J0.7 317.2
303. 2301 2

03(5.2 303.11
302.7 301.7
34022 . 340.2
302.2 301.2
302.2 3 1 . 2
3e022 30 1.2
300.2 300.2
2011.2 301.2

3(51.2 30a.2
299.2 299.2
2.9.2 295.2
298.2 298.2
298>.2 29a.2
2975.2 .298.2
297.Z 297.2
297.2 257.2
296.2 297.2
296.2 297.2
296.2 296.2

295.2 294.2
295.2 296.2
295.2 295.2
295,2 291,2
294.2 219,.
2S992 2915,

3(1)
292.2
292 .2

22 9 22292.2
2as 2
a292.

393 .a294.2
290.2

2958.2

299 .2
299.2
299.2
299.2

2ss9.2
299.2

.9a -2
298.2
299 .2
30:4.2

300.2£00.2

340 .2330D.2
204da.2

340.2
29S.2
299.2
298 .22 s a .
2989.2
298 .2
297.2
2.97.2
297.2
297.22a^, 2

29b.2

29194t
2,119.2

Lv's

n

r,

-It-s

Pd

:34

GI



Table 20B - Inferred Pressurant Distribution, Scaling Run 42, Test Configuration 2:
Two 1.52-cm Nozzles [(J) indicates thermocouples on an inlet jet centerline]

Pressant Fractions (X) at Locations I

S 1 T. 
(5) VC) ('C) (C) p P/4

COERENCE VALVE OPENING
8.0 18.1 18.1 187.5 .0 o0oooo
1.9 18.1 18.1 20.8 71.5 .0o0e

VALVE FULLY OPEN
2.0 20.2 20.2 15.8 178.7 0.5404
3.0 23.2 23.5 17.7 38.2 2.5754
4.0 25.5 27.2 16.2 19.?7 .0526
5.0 26.9 29.6 36.5 16.7 .8610
0.0 27.9 31.3 17.1 t06.2 .7S34
7.0 209.6 32.8 17.9 16.2 .9483
0.0 29.1 34>0 10.4 34.3 .5686
5.0 29.3 34.6 18.9 16.0 .6115
10.0 29.4 35.1 19.3 15.6 .5374
11.0 29.4 35.4 13.? 1l-0 .O11
12.45 29.4 35.7 20.4 36.1) .5125
13.0 29.5 30.0 20.3 15.6 .4463
14.0 29.3 36.0 20.6 16.5 .4711

COMMENCE VALVE CLOSURE
15.0 29.2 35.5 20.8 17.4 .4566
16.0 29.0 35.8 2.10 -8715.0 .4628

VALVE FULLY CLOSED
17.0 28.7 31.5 21.1 -7648.5 .3902
18.0 29.2 36.1 21.2 t973.9 -. 103S
9.0 208.7 35.5 21 1-1173.9 .1035

20.O 28.3 34.8 20.9 -29'-=8 1551

22.8 28-1 34.6 20.8 -707.1 .0372
21.0 27.g 24.2 10.7 -0446.6 .0761
22.0 27.7 33.8 24.6 -740 3 .0290
24.0 27.4 31.1 10.5 -3516.3 .0798
25.0 27.2 32.3 20.4 -776.7 .0405
26.0 27.1 32.1 20.3 -795.7 .0416
27.0 26.9 32.8 20.3 -450.1 .0423
26.0 36.8 22.6 20.1 -816-. .0420
29.0 26.6 32.4 20.1 -831>3 .0427
30.0 26.5 32.2 20.1 -846.1 .0446
21.0 a3.! 33.2 20.1 0.0 0.0000
32.0 26.3 31.3 20.0 -861.5 .0483
13.0 26.2 31.7 195, -877.5 .0462
34.0 26.2 31.7 19.5 0.0 0.00o0

7. 30) 4 5 6 7 8 9 10 1t 12 13

a0,004 0.0400 0 .001) 0 .0 10 0.000 0.000 0aa. 0 00 0 .81)00 0 .0 0 0.0 -053 0 .0 1)0 0 .0 0 0(5.10 0 

0.000 0.000 0.000 0.0oo 0.o00 0 .000 0.0 0.0o0 0.oo0 0.000 0.1)00 ,o 0 eoe 09 .O0 0.000

.047 -1.146-2.483 1.528 1.528 1.528-1.146 .993-1.948 -.611 -. 344 .458 .725 1.528

.109 -. 158 .125 .610 .125 -. 037 -. 037 .1539 -.404 .141 .145 .157 .157 .157

.159 .008 .143 .460 .090 .090 .090 .153 .12! .189 .153 .171 .185 .118

.202 .108 .261 .414 .108 .108 .110 .392 .170 .231 .215 .223 .230 .246

.240 .131 .212 .503 .151 .151 .222 .207 .193 .257 .222 .243 .257 .271

.283 .100 .347 .50± .247 .247 .247 .247 .247 .280 .247 .26( .273 .280
.321 .24? .I7? .1969 .247 .247 .247 .27? .296 .305 .292 .30s .318 .324
.337 .211 .409 .600 .20± .281 .281 .301 .307 .313 .313 .332 .332 .345
.359 .311 .438 .628 .311 .3tt 131 .318 .318 .331 .343 .330 .350 .350
.300 . 31i .462 .635 .Jdt .336 .316 .3u2 .32 .340 .44. . -67 .3 3'.
.400 .354 .482 .673 .354 .34 .354 .361. .36± .380 .374 .306 -3s01 .380
.416 .373 .ol .693 .373 .373 .373 .373 .373 .306 .392 -. 399 .399 .405
.433 .380 .542 .705 .380 .380 .380 .406 .440 .393 .413 .419 .413 .413

.447 .384 .182 .780 .384 .384 .384 .410 .410 .397 .417 .423 .423 .437

.441 .417 .587 .790 .451 .384 .304 .424 .41? .417 .424 .438 .431 .431

.472

.472

.472

.4?2

.472

.472
.472
.472
.472
.472
.472
.472.472
.472
.472
.472
.47Z

.442 .581 .790 .442

.434 .101 .704 .434

.446 .516 .620 .481

.4? .529 .60t .4S?

.441 .123 .594 .-449

.431 .08 .8802 .508

.435 .490 .165 .450

.462 .463 .940 .463

.454 .454 .53t .454

.440 .518 .3101 .440

.429 .509 .509 .429

.479 .479 .11) .47?

.441 .461 .143 .461

.450 .450 .513 .450

.411 .439 .522 .433

.434 .434 .518 .434

.413 .455 .498 .433
.395 .479 .479 .479

.442 .442 .414

.434 .434 .434

.446 .412 .446

.451 .4?7 .4 4

.448 .449 .441

.422 .433 .<44

.414 .41! .445

.463 .463 .440

.454 .454 .461

.440 .440 .45!

.425 .429 .4S9

.471 .3a8 .447

.461 .461 .413

.454 .410 .454

.431 .419 .416

.434 .414 .468

.453 .4i3 .4i4

.479 .395 .462

.428

.447

.446

.426

.441
.44I
.438
.456
.461
.4 5
.461
.447
.-44
.s43
.472
.468
.i42
.462

2
r
W
ri

co

0

C>
.421 .442 .428 .43S .428
.440 .474 .467 .467 .461
.446 .467 .467 .46? .46?
.436 .464 .444 .464 .464
.434 .47a .470 .478 .478
.446 .461 .4r3 .478 .470
.460 .505 .475 .4?5 .468
.463 .494 .463 .479 .471

.485 .516 .46± .47? .469
.479 .518 .471 .487 .471
.309 .317 .44s .493 .477
.487 .513 .455 .487 .443
.481 .526 .445 .4?7 .413
.4s1 .523 . 458 .482 .406
.505 .547 .456 .497 .480
.518 .560 .459 .493 .476
.sos6. .505 2 .472 .VU .4S:
.505 .539 .471 .503 .479

4as
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Table 22A - Scaling Run 44, Test Configuration 2: Two 1.52-cm Nozzles
f(J) indicates thermocouples on an inlet jet centerline]

Cbhber Absolute Temperatures (K) t Locations I

4

2 9 3 2

290 2
291.2

231 .2

29X2,
293.2
197 .2

a3¢2 2

302 . 2
303. 2
353 .2
1)4 .2

21)4. 2
204.2

302.2203.2
303.2
202 .2
23e3.2
3532.2

aea. 2302.2

Jo 1. 2302. 2
301.7
300 . 2
203.2

303 .2
ao.002

:100.2.

290.2
298.2

297.2g
297.2
296.2 
2.96.2

29742

2919.2

291.2

2 s t.2
29t 2
291 2
3 9.2

25t . 2

291.2

291 .
2fl- 7

2942.
300.2
3 2.42
302 .7
303. 2
3a4.12
304.2
304.2
3 04 .2
304 .3
303.7

3 032 
301.2
o353.2.
302.2

3qf .21101.2

301 .2lat aR

300 w3*0 , 2.

2 9 7 
297 2
297.2

2 96 r 2

296 .2

2964.2

2 94 . 2

6

2 3 1 

291 .2292.2
29? .?
292 .2^
291 .2
29± .2
2S33.7
297.2
2s95.7
301 .2
202..?
303 .2
3(12.2
303 .2
304.2
204 2
304 .2
304 .2
30 3 . a
343 .a303.2.af3 a2
202 .72

jP;I .2

-02.231)2.2.

3(1 .2?31)2,2

200 .2

298 2

29 7. 2
296.?
2956.2
296.2
296 .2
2919.2

2990.2
2'74 .7
294 .2
204.2
294.2

~29 
290E.2
290.2

9 2 2

290.1q
29(1.2
290 .2
29(1.3
292.3
297.0
258.5
30 .4
300.9s
30 .7
31.2 .4
302.6
301S.4
3v0 2. 5
3023.s
302.4,
302.2
302. 3
3(02 .2
301.9
301.3.
303.03 0 4.8

'33', 3,

2 e 9 2
29.06

296.7
29 2. 5
297 23

290. 4
29.5. 9
299 .5

2S64.0

2 932.4
292 .2
29l2.

29s2.9s

8

209.
2 @ 9 .5289 .5
249§.5
280 .5
299 .9 
20S .5
293 .0
296.6
298.2
291 .4

300. 
381 .1
30± .3

3s11 .5
301 .6
3 1 .3

3et ,a.
301.0 

300(5.1s.Qs t2.5 OA 0

2499.9
299 94
2 99 .
299 .1

298 08
2 $ 
2sst .8

296 .0
2919.6
295 . 3

9g4 . 0

294 .4
294.3
293 .9

-29.293 .3

292 .7
292..5
292.4
2S2 .4
2 2 .2

9
289.1f
289g. 1

289.02 9 9 .

209 ±

20.9.3292-0

2S92 .0
295.2
2975.2
298.3
299.5
300. 

310.9 300.0?
303.1

Ago .2

ao. 9

2931 a 

2 9. 14

2g.535.

299. 4

'399.2
298.7t
298.19

290. 0

898.0
297.1|

2 96.9
29 1 

2919.2
294.8I
294.4

293.4g

291 . 1

10
290.32
290 .1
290(.0

2905. 1
290. t
29 I.1
2S93 .1
296, 75
298.4
299. 9

3 0 .4
3;01 .8
342 . 1
3a .1
3712. -

302 ,4
3(52 .3
3)22,3

3'31 .1935±0 .9

291) .1

299.6
2.9 9.

299 .52

PU, 8. 

295.7
295 .15

29!. 1
2 94 .8
2 94. 5
294.4
2 94. 2
293.9
293 .9
42'3 .
293 .1
a23 .c
2 92. 9
29 .2
22 .72

11
29(5 . I
2 90 .

290 .1
290.t
290.1
290. ±

29S2 9

292.9
236.5

2.90 .6

29 9a1

304 . S

3019.
30, ?

3(92 0
32 3
302 .53

12 9 X72191.2

302,9 0

29 .z3.01 .7
2.00 .7S

3b3 .3
300 .4
30g5.3

299.5
290 .2
298 .4

296.1

295. 7
295.3
295.1 
294.9
294.7
294.3
.94 .0

29i3.4
293.2.

2493.0
292 .0

12
290.2
290,1
289 .9

290.0
29a .0
290. ±
2 92 ,4
2 9 6 2

292,42962
299.2?
300,.4
3 0 0 , 

Ws, QA 

371 .9
201 .
321, 9

2 9 5. 8

2 91 .4

302.4
3800.9

304.0s
29s- .9g
295.7
299.3
299.0O
290l.9

297.,S

2 9 4 9

295.0
295 .4
295 . 0
2 9 4.9-294.05
294. 4
2 9 4.4
2 9 3 .
2a93 A 

293. 1

292.7s
292.72a2 9 9

13
29(5.0
289.9
2a 9.
299.9

292. i
295S.8
29?7.?
299 . 1
340.3

301 4

30± .g1

303 .8
329 .9
y 9 .6
3013 .J.
i.4t .4

3450 .9
300 .0s

299,92.99 .5

299.2
29 8.9
2§1 to

297 .
£7 .5,p

2 9 5.7
295 .5
295 . 1
294.92 9 4 .
294,.5
294.32S 9 4

2 9 3.7

293.1I
Z2 129
2.92.9
292.8
t2 .96

CGORD IRTES
R THzEIR. v

(M ) (DEG) (9±
± O.05 *** -0.152
2 0.0 41*4 -0.076
3 3.0 *51 0.5
4 0,4 f1.d 0.076

5 0.0 **# 0.152
6 0.0 5** o5.229
7 0.0 N1SA 0,.530
0 S 0 Add 0.1,J0
9 0.0 *1** °.46
10 4.0 too ( 792
12 o.I o 5*44 0.1 a 98
t2 0.0 45 .904
13 0.0 **1 4,991

00

Tank[
S P

(a) (aui)

5'1 4 *

-3 Ad*

0 6.304
1 6.297
2 6 . 9 
3 5.767
4 S.553
5 5.37g
6 5.209
7 5.5328
8 4.642
9 4.673

10 4.499
11 4.324
12 4.177
33 4.069s
34 3. 94
30 3 1 79 9la 3 56945
06 3.1,96
17 3>02.
1s 3.1974
5±9 5945*

20 *44

2.1 594

24 *445

46 *4*

6$ *4*

75 *s*

1 16 *4*
121 64*0
116 A*53
1 46 6*41
356 *5to

No*

*to

.. e
292 .2
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2 7 2 .2
271.7
273 .2
269.?
2C69, 2269 .2
26 .2
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2 66 
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24*.2
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545

PA&

4*0

N::

*@**4*

.044

A*45

*460

CbAhber
p

(atm)
1. 029
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1. 029
1 . 30
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1 .215
1.2 8 9
1 3 6 1.263
O .4 32
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%. 674 Is. 780
1 .64540

3. sil

a . ona

a. 0 a494 . 23I
2.1)1?a 0 1.9

2. 0 1 ?
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a .015
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2.0118
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1.990I 9 ss
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I .9asI . 9 ?5
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1.97t
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292.22 9 2. 2
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2 9 . 2297.2.
300 .23 0 0 2

519 a 2
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301 .7
3121 .2

3I .2
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300.?
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30f1.2
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Table 22B - Inferred Pressurant Distribution, Scaling Run 44, Test Configuration 2:
Two 1.52 -cm Nozzles 1(J) indicates thermocouples on an inlet jet centerline]

Prcsmurant Fractions (X) at Locations I

I rT T. f
() (Ic) RC) (C p p8/e Tr 1 2 3 1M 4 5 8 9 10 1 1 12 13

COCIIEItCE VALVE OPENINC
0ee 17.4 17.4 136.6 -. 1 0,000
1.0 17.5 17.S 21.1 234536.6-25.6446

VALVE FULLY OPEN
2.0 20.1 20.1 20.5
2.0 23.4 24.1 19.0
4.0 25.4 27.2 17.3
1.0 26.9 29.6 17.2
6.0 27.8 33.4 17.4
7.0 29.3 32.6 £7.7
8.0 28.6 33.4 18.1
5.4 29.0 34.3 18.5
10.e 20.o 34.8 18.e
11.0 29.1 32.3 19.2
12.0 29.0 33.4 19.4
13.0 28.9 35.6 3I.?
±4.0 28.7 is.s 19.9

C0IINEHCE VALVE CLOSURE
15.0 26.7 35.6 20.1
16.0 28.5 35.5 20.3

VALVE FULLY CLOSED
17.0 28.4 35.5 20.5
18.0 29.0 36.3 20.8
19.0 28.5 35.7 20.6
20.0 28.1 35.0 20.3
21.0 27.8 34.6 20.2
22.0 27.5 34.2 20.1
23.0 27.4 32.9 20.0
24.C 17.2 ,Z 1.7 31.0
25.0 27.3 33.1I i9.
26.0 26.9 33.1 19-8
27.0 26.8 33.0 19.7
28.0 26.6 12.1 9.7
25.0 26.5 32.- 3916
30.0 26.3 32.4 39.5
21.0 24.2 32.2 21,0
31.0 26.2 32.8 19.5
33.0 26.0 31.5 19.4
14.5 28.9 31.7 19.3

000

326 .7
37 .3
16.0
14.8
14.7
£5.2
15.5
13.1a
± 5.2
13.0
1 6.0
15 .7
17.0

7.7710
a.3167

.04 06

.7547

. 6844

.64 00

.6261

.4 847

.54 86

.48 79

.4977

.4544

.4669

16 .5 .4271
-391 .2 .4212

-301 .4
122.9
-91 .6
-95 .3
-65.8
-67 .7
-34,6
-,s .2
-35.7
-16.2
-36.8
-37 .4
-36.0
-31.7
..39 .3

e0.0

-40 .0
-40.1

.32 45
- .1323

.0986

. 1 026

.0708
.07 29
.0373
.0379
.0304
.0310
.0394
.0403
.0405
.0417
.4423
0 .00a0
.04It
.042i

0.00o 0.0o0 0.000 0.000 .o000 0.00oo *.Q04 o.o00 o.0o o0.oo00o . o0.000 0.ooo
-.901 -.com -.ooe -.008 -.008 -.008 -.o0o .o1! -. 0OB .030 -. 000 .0±! -. 000 -.008

.054

.113

.179

.220

.255

.2E6

.314

.338

.362

.382

.401

.4 18

.434

-. 2.2 .045 -. 272 -. 272 -. 272 -. 272-1.167 1.963
-. 062 .231 .725 .13S 131 .133 -. 022 -.001

-1i20 .290 .524 .128 .077 .1238 .10 .158
.177 .338 .499 .097 .097 .177 .161 .105
.211 .354 .533 .175 .175 .171 .232 .232
.2!0 .413 .548 .210 .210 .210 .244 .2ss
.258 .454 .584 .255 .250 .25 .271 .2g4
.308 .466 .624 .245 .245 .276 .283 .327
.337 .525 .650 .275 .275 .275 .323 .325
.362 .517 .673 .a30 .300 .300 .337 .356
.324 .562 .687 .374 .312 .312 .355 .368
.307 .576 .70l .387 .324 .324 .375 .400
.454 .582 .709 .391 .35S .358 .39a .390

.448 .463 .592 .722 .398 .390 .338 .398

.'62 .147 .631 .710 .401 .401 .401 .401

.472

.472

.472

.472

.472

.472

.472

.472

.472

.472

.472

.472

.472

.472
.472
.472
.472
.472

.470
.482
. 50a5
.486
.476
.5 24
.5tO
-497
.473
.468
.S31
.509
.se44
.494
. 418
. Zia
.519
.114

. 378

. 5 6 .566
-554
.5S45
.524
.310
.5753
. 470.547

.518

. 504

.494

.556

. 5 3 .512

.519

.31 4

.103 .403
.642 .449
.566 .434
.554 .4 18
.545 .441
.524 .453
.5 10 .4 38
.4 97 , 421
.473 .473
.4 6 a 460
.518 .443
.509 .433
.504 427
.494 .417
.478 .399
.4a3 .4 53

.440 .440

.434 .434

.403 .403 .423
.417 .41? .443
.434 .434 .441
.410 .418 .445
.406 .406 .44S
.453 .302 .453
.438 .438 .430
.421 .429 . 439
.473 .400 .444
.46G .394 .44s
.443 .443 .436
.433 .433 .441
.427 .427 .457
.451 .417 .453
.478 .391 .438
.413 .414 .429
.440 .440 .432
.434 .414 .434

.045 .845

. %1± .017

.t69 . ±40

.241 .193
1254 .225

.277 .25&

.29zs .277

.321 .308

.256 ,337

.362 .362

.374 .355

.3637 .237

.403 .390

.398 -. 720 -.943

.036 .113 .174

.129 .189 .199

.201 .243 .241
.212 .261 .254
.278 .305 .299
.284 .310 .303
.314 .340 .340
.317 .343 .343
.356 .374 .368
.236 .393 .30o
.30± .406 .400
.396 .409 .409

2:
IC

'0

00
s-fC:
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.3s8 .411 .411 .39( .424 .41?

.427 .414 .421 .421 .447 .440

.430 .436

.449 .4 43
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.4a4 .4 78
.445 .469
.448 .464
.442 .4 4
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Table 23A - Scaling Run 45, Test Configuration 1: One 1.52-cm Nozzle
[(J) indicates thermocouple on an inlet jet centerline]

Clmber Absolute Temperanw (K) at LUokw I

4 5 6
2-2.2 292.2 252.2
292.2 202.2 292.2
92.2. 292.2 252.2

292.2 292.2 292.2
292.2 292.2 252.2
292.2 292.2 292.2
292.2 292.2 292.2
293.2 203.2 253.2
295.2 295.2 295.2
296.7 296.7 296.2
290.2 207.2 297.2
-5. 7 20 7 50 23 5.2
299.2 249.2 299.2
299.7 299.2 299.2
300.2 300.2 300.2
340.2 300.2 300.2
300.2 300.2 300.2
340.2 300.2 300.2
300.2 340.2 310.2
300.2 300.2 300.2
300.2 300.2 300,2
300.2 360.2 300.2
300.2 300 2 300.2
340.2 340.2 300.2
308.2 340.2 300.2
340.2 300.2 3*0.2
300.2 340.2 300.2
300.2 300.2 300.2
299.7 300.2 300.2
300.2 3eo.2 300.2
300.2 300.2 300.2
300.2 340.2 300.2
299.2 300.2 300.2
299.2 300.2 20.2
2'!2 600.2 310.6
255.7 300.2 300.2
299.2 300.2 300.2
295.2 299.7 299.7
299.2 259.2 298.a
255.2 293.2 299.a
295.2 295.2 295.2
254.2 299.2 299.2
256.2 298.3 298.?
298.2 290.2 298.2
295.2 296.2 298.2
234.2 298.2 298.2
298.2 298.2 2.9.2
297.2 29S.3 2.7.2
291.2 297.2 297.2
297.2 296.7 297.2

7

2 90. 5
2 9 .S2945. 
250.5

290.7
2 9 O . a
292.3
2.93.5
255.2
296 .0
)0C .53

297.4
297.7
298 .2
298.8
298.7
258.7
298.8
298.8@
298.?
298.0
298.8a
298.7
296.7

298.7
298.5S
298 .5
298.4
291.4
29 .3
291.4

298.3.
296.2
291.12 3 1 . e
297.6
297.6C
297. S
257 .4
297. 3
297.0

296 .6
296 .2

2 9a .a

291.2

S
389.

283.6
289.4
28 S .7
2 8 9 .7
289.7
250.3

293.3
294.3
295.2
2se.1 .e

296 .5
296 .7
295.3
297 .5
297.5
297.8
297.8
297.7
297.?
297 .8
297.8
2g97 .S82 9 7.8
297.?
297.7
297.7
297.?
297.?
297.6
257.5
297.4
297 .4
297.4

2i? 34297 -4
297 .3

2 S .

2.96.

ss6.4
29 8,0'9-!-.

9 10
289.4 290.4
280 .4 290. 4

289.4 290.3
289. 4 29 .3
289.! 2.90.)
2819.8 290.9
29±.2 292.4"
292.5S 293.9
2S9. 8 255. 6
294.1 296,4
29!.4 ^ vic 
296.0 297 .

2 9 6 9 2 S 9
296.3 297.5

29?.3 297.9
297.1 219S.1
297.4 290.4297.3 290.2

297.4 2.90.
2 97 5 294 8.3
297.a9 290.4
257.4 2919.4
297.4 2 90, 2
297.3 298.2
297.1 299,2
297.2 299.4
297.4 298.2
297.3 290.3.
257.4 290,2 

297.2 290.2
2 9 7 . I 2 98 v 0

297.4 2970.
297,1 296.6

497 2917 , 0

2g64 . Z5).S

297.I1 297.4
2.94,9 297,6
29)2.9 297.0

2.94,9 2 14 7
2S91, 2.97,
299±12 2900
296.5 290.10
29 1 5 r94,3

2.94,1 2 I 90

11

29 4
299 .
299 a 4
290 2

29t 7 

290,v8
292 4
2t93.75i
296.1 t

2911.?

2 9 LI

2975 , $
298 .4
290,20

29B -4
.98 .2

298.2
29B0.4
298 ,4
2.95,4
296.2
2.85,2

290 .2

290s298 . 2
298.2
299.0 

297,8h

297.8S

297 26

297.3}

894 .7
294.7
2.90.2.e
*99.6 

12
2956, ±

ROO. 1
29O .22956.1
2956,2

294.7
293.6X
2 9 4 7 
:445 4 

2197 .

297 .1
296.0
290. 1
296.1t

2 sa 0 
296.1X

299.2X
298. 1
296.1
290 1

296i.2
296.10

296.0

tS 1, I

29 .0292.8

227
297.7

29? .?
2.97.5
297.3
o2.92.2^ 

2.96-9

296.9

299fl.2

13

2so .t

2 9 2 . 0

2S0 .a

X2 .n4

2 9 3 
2 9S .2

2956.2

2 1 7 

29(,

2S7 1q

298.,1

5)5354 0

2 SO S 

290 .

297.0

29§7 .9
2 98 . O

298.1
2 7.901
2978,56

298 , ±
2 .98,

297,9S

2.97 .8
5)53: :4

2.97,1
2S5,.7

COQR sD±I311TES
5I s THEiR 2

gt3 (DEC) cm3

1 0.56e -* .'51174

2 51.0 4544 o52-,130

9 0.0 _*45' 56,606
$5 0.4 __5 0.76

11 0.0 0_5 _6,134513 51.0 -*45 56.99

('a
C~

PM
Tank

P
(si (atm

-4 66

-3 *4*

-2 *4*

0 6.230
t 6.246
2 6.10?
3 5.991
4 5.876
5 5.799

7 5,577
6 5.401
9 5.353

10 5.27?
1t 5.212
l2 5. 067
13 4.584
14 4. 926
15 4.861
16 4.123
17 4. 658
18 4. 175
19 4.528
20 4.414
21 4.351
22 4.26Z
23 4.237
24 4 .128
25 4.077
26 4.014
27 3.93±
28 3. 6a8

30 3.767
313 .727
12 3.?66
13 3 .63 1
34 *4*
3$ *45O
34 *4*5
37 4546

33 454
29 -45
46 045
41 *-4
44 44*
9* 0*4
so 454*

(K)

25.7
2792
217.2

255.7

273.2

272.?
272.2

2.72.2
271 .2
271 .2
270 .2

2 2O.2

270.2
270.2a
2 69 .2
269 .2
2.69.2
269.2

266 .2

267.2

260.2
267 .2
266.2

2.66. 2

*445

Chmer
P

(Slm)
I. 02e8
I . 02.6
1,026
1 .0211

1. 02s
t. 0 7

it0Z

1. 07?

1 . l4t

1.274
1.300
3 ,344
1.3747

I.421

3.444
t2.475S

1.530

1.597
1.1997
1.664
1,692
1.7 19
2 .746
t1.7 72

1076

I0 4ho
3 . 46

0 -9725

X I brh

1 7sf

1 :V S

tisW

8,969
t .966 

I 2
2.92.2 292.2.
292.2 2 992.2

2b1 a 1 2R9.2
292.2 292.22 9 2.2. 2.92T.2 
292.2 292.2
292.2 2.93.
294.2 293.2
2.942 294.2
297.? 295.?
2.96.2 296.2

300,2 297.2
300.2 297.2
300.2 296.2
300.2 297.2
340.? 296.2
300.2 296.2
300.? 2.97.
390.2 262.2
300.2 29.062
300.2 298.2
390.2 296.2
30e.2 296,2
3.90.2 2.96.2.
300.2 2g902
300.2 297.2
30. 2 2.90.2
300.2 297,?
300.2 297.2
300.2 297.2
300.2 297.2
300.2 297.2
3500.2 29462
30e5. 2.9a7e@.2.
A 0(9-. 297.$2

2990.7 2.97.2
299-.; 296.2.
299.2. 2.96.2

2.99.2a 2.96. 2
299 .2. 2.96.2
296-.2 296.2
*96.2 296.2
290.2 2.9.22.96.2 2.96.2
2997.2 29.2
W27 .2 2.97.2
29Pt. 2 29S7-2

30)

2.12.2
2.92.2
292.2
2 92.2
292 .2
292.2
293.2
292 2
2 92 2

294.2

295 .2

295 .2

2 93 .a

295.2

299-2

295.2
299.2

2.96.2
295.7Z
295.2
295.2
295.2
295.2
295.2
295.2
295 .2
259 .2

2 9 5 2
255.2
2 5 .2205 .2
2.55.2
294 .7
2.54.2
247.2
2f97.2
257.2
257.2
25S7.2
2.97.2
257.2

97 .2

65? .2
2.57.2

2 S S2

CA

2:
r-7

r,
C"z

2:
0
C"

77
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Table 24B - Inferred Pressurant Distribution, Scaling Run 46, Test Configuration 1:
One 1.52-cm Nozzle [(1) indicates thermocouple on an inlet jet centerline]

(s) (IC) (IC) (C) A Ale

COEHFrEF Uaiwr nfPOUUr.
0.0 27.6 17.6 324.3 .0 0.0000
1.0 £7.6 17'.6 18.0 ±69.0 .0045

VALVE FULLY OPEN
2.0 18.6 11.6 18.3 317.4 7.0471
3.0 19.9 20.2 35.9 130.8 3.8593
4.0 21.'3 22.t 13.5 38.1 1.246±
5.0 22.4 23.6 13)2 29.5 .9049
6.0 23.2 24.0 13.5 27.2 .0057
7.0 23.8 25.7 13.9 26.3 .7116
0.54 24.3 26.6 14.5 24.3 .6434
9.0 24.5 27.1 15.2 27.3 .9299

11.0 24.8 27.5 15.6 24.9 .5856
11..0 25,1 28.o S 3.1 24.0 .5691
12.0 25.1 28.3 16,5 24.7 .5437
13.4 25.1 20.4 16.9 26.0 .5194
14.0 25.1 28.5 17.2 26.6 .5572
15.0 25.1 28.6 17.5 25.4 .5141
36.0 25.1 28.7 17.7 26.3 .5110
17.4 25.1 2M.8 19.0 25.4 .4659
±8.0 25.0 20.9 18.2 25.1 .4657
19.0 25.1 28.9 18.4 26.4 .4712
20.0 25.1 29.0 18.6 24.9 .4010
2±53 359! 25 ) le . ?1!. a .4Z5
22.0 15.1 29.0 10.9 I2.5 .4200
22.0 25.0 29.0 39.0 26.5 .44246
24.0 24.9 28.9 19.2 27.1 .4027
25.0 24.9 28.9 19.3 26.9 .3760
26.0 24.9 28.9 39.4 26,4 .3769
27.0 24.8 28.9 19.6 26.! .3725
28.0 24.7 28.8 19.7 28.6 4910
29.0 24.7 28.7 ±9.8 28.6 .3661

COINENCE VALVE CLOSURE
30.5 24.5 281 19.s . 30.5 .3914
31.0 24.6 29.6 20.0 11729.4 .3099

VALVE FULLY CLOSED
32.0 24.4 28.4 20.0 11566.7 .3056
13.0 24.3 28.2 39.9 2084.9 .0551
34.0 24.0 27.8 19.7 4312.4 .1139

Pressurant Fractions (X) at Locations I

X 1 2 3(1) 4 5 6 7 8 9 10 11 12 13

0.000 0.300 0.o00 0.00( 0.001 0.000 0.000 0.1000 0.000 0.000 0.05 0a.0oo O.10o
- .08 -. 01) -. 000 - .000 -.0(5 - .00 -. 0053 - .232 - .000 - .000 - .232 -.300 -.232 .464

.022

.059

.1 16
. 42

.1I87

.214

.233

.250

.267

.283

.290

.312

.325

.338

.350

.36±

.372

.392

.402

.411

..417

.427

.425

.445

.452

2 239
-. 09!
-0 60

.099

.082
, s2

.203

.230
.247
.257
. 274
.2 24
.296
.310
.317
.329

. 6::

.310

.342

.344

.347
-352
.358
.488
.412

.239-2.892 1.004 1.804 1.804 .239-0.014 -. 387 -.701 -. 7?o .239 -.307

.375 .375 .140 .140 .140 -.0o11 - .072 -. 001 - .095 -. 095 -. 025 -.025

.232 .349 .1t5 .115 .125 .057 .033 .045 033 .045 .057 .022

.196 .398 .099 .099 .099 .099 .090 .128 .061 .080 ,090 .080

.244 .376 .111 .11 .155 .120 .120 ( 13± 11JT .±11 .136 .093

.260 .438 .099 .099 .183 .133 .124 .167 .124 .133 .141 .141

.230 .412 .165 .165 .105 .1575 .148 .190 .157 .157 .157 .140

.379 .463 .212 .212 .212 .170 .170 .178 .170 .161 .178 .153

.418 .502 .166 .166 .250 :191 .183 .200 .183 .200 .200 .200
.413 .539 .203 .203 .203 .212 .203 .220 .212 .220 .220 .203
.400 .570 .230 .230 .230 .222 .222 .230 .230 .213 .239 .222
.420 .593 .247 .247 .247 .238 .24? .238 .230 .229 .247 .24?
.522 .567 .257 .257 .257 .240 .240 .275 .240 .248 .248 .248
.543 .633 .274 .274 .274 .247 .256 .256 .247 .2S5 .265 .24?
.558 .649 .284 .284 .264 .257 .266 .266 .275 .275 .284 .266
.574 .666 .296 .296 .296 .287 .287 .287 .259 .278 .287 .279
.544 .685 .310 .31o .310 .301 .292 .301 .292 .292 .301 .301
.603 .698 .317 .317 .327 .307 .298 .307 .307 307 .307 .298
.521 .714 .329 .329 329 . 319 .338 .319 .330 .309 .329 .329

.:: 2 .a .as;3 . 334 .3 34 . I 34 .S0O . 3: .3:: .3 . .r4.4
.- 53 .724 .238 .338 .328 .330 .328 .340 .349 .34r .328 .338
.644 .745 .342 .342 .342 .342 .352 .352 .342 .372 .362 .342
.i13 .754 .446 .344 .344 .323 .344 .354 .364 .364 .364 .244
.659 .763 .451 .347 .347 .347 .357 .357 .357 .368 .378 .368
.669 .775 . 45B .352 . 312 .373 .373 .363 .363 .273 .373 .3i73
.679 .786 .465 .358 .358 .379 .379 .369 .379 .390 .379 .379
.683 .793 .463 .352 .352 .397 .397 .386 .375 .307 .397 .356
.687 .799 .462 .355 .350 .305 .395 .395 .384 .406 .406 .304

.45 9 .455 .186 80Os .45 .45 I .38a .373. .386 .396 .299 .2319 .3a4 .386

.465 .468 .700 .816 .466 .352 .468 .39 .398 .398 .398 .410 .410 .364

.470 .451 .692 .93L .450 .4155 .455 .383 .395 .395 .407 .419 :395 .395

.470 .445 .626 .808 .445 .445 .44! .397 .421 .397 .421 .421 .421 .421
,470 .451 .576 .701 .451 .451 .451 .439 .426 .438 .451 .432 .426 .413
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Table 25B - Inferred Pressurant Distribution, Scaling Run 47, Test Configuration 1:
One 1.52-cm Nozzle [(J)indicates thermocouple on an inlet jet centerline]

(s) (IC) ('C) (IC)

COMMENCE VALVE OPENING
0.0 17.3 17.3 155.5
t o te.6 18.S 2S.OVALVE FULLY OPEN
2.0 19.9 19.9 19,7
2.0 21.2 21.8 15.5
4.0 22.4 22.5 14.4
5.0 23.t 24.S 14.3
C.0 23.5 25.4 14.5
7.0 2411 26.3 14.9
8.0 24.4 26.5 15.3
9.0 24.8 27.4 15.7

10.0 24.9 27.8 16.3
11-0 24.9 27.9 16.4
12.0 25.0 28.1 34.0
13.0 .24.9 28.3 17.0
14.0 25.1 20.S 17.4
15.0 25.0 28.5 17'1
16.0 25.0 28.6 17.8
17.0 25.0 28.7 ±8.1
18.0 25.0 28.8 18.3
19.0 24.3 28.7 18.5
20.0 24.0 28.7 18.1
23.41 24.8S 28.7 18.7
22.0 24.8 28.7 18.9
22.0 24.8 28.9 19.1
24.0 24.7 28.8 ±5.2

25.0 14.e 28.8 1e .3
26.0 24.6 28.7 19.4
27.0 24.5 28.6 19.5
20.0 24.4 28.4 19.i

COMMENCE VALVE CLOSURE
29.0 24.5 24.5 09.7
30.0 24.4 28.4 19.8

VALVE FSLSY CLOSED
31.0 24.3 28.3 19,8
32.0 25.0 29.3 20.2
33.e 24.7 28.9 20.1
34.0 84.4 28.5 ±8.s

XXX

p pi

2.4 0,00002o .4 2 .': 070

113 .9
25 .6
27 .6
27 .3
20.9
212.3
26.3
22 7
24 7
26 .8
24 .8
26 .1
24 .0
27.2
24.4
25.0
25.0
27.2
26.1
26.3
26.2
23 .5
37. 
25.3
29.4
28 .6
29 .4

5.8357
3s.1v030

.7803

.793.4

.5447

.7164

.5425

.559?
.6484

.5611*

.49 77
-5347
-4292
.4831
.4 276
.6338
.4027
.4464
.4064
.3342
.4228
-3433
.4108
.3 726

.4s11

Pressurant Fractions (X) at Locations I

I 1 2 3U) 4 5 6 7 1 9 10 I1 12(1) 13

0.080 0.000 0.000 0.001 0.0000. 10000. o00(.00 0.000 5.0( 5 0.001 0.1 00.010o
--. 5 Ob -.046 - .045 -. 1)6 -. 0ji3 -.1)36 ->.66 - .082

. ec64

.1 21

.146

.169

.201

.220

.247

.245
.280
.295

.325
.345
. 359

.2473

.372.383

.393 

.403

.411

.420. 4 a 

*.428.4236
.443
.451

25.2 .2959
24. I .36 49

22.0
-06.8

4 .5
6.8

.33237
- .2548

.0989.09a9

-1.875 6.17013.392
-._0s .234 .516

.0e7 .238 .440

.020 .272 .446

.095 .272 .464

.084 .X47 .821

.129 .390 .477

.381 .436 .521

.210 .423 .551

.225 .417 .574

.247 .St1 .141

.2it .921 .6±7

.205 .464 .644
.2'1S .564 .411
.305 .593 .675
.318 .552 .693
.330 .5±1 .709
.329 .573 .719
.324 .631 .729
.332 .440 .74t
.345 .650 .712
.362 .S66 .770
.3!' 1672 .'7'
.318 .684 .789
.359 .C03 .791
.355 .696 .796
.461 .887 .800

.336-1.875 .336-1 .075-2.759-2.317-3.20 1-2.317-1.433 - .548

.073 -.008 .073 .040 .040 .040 -.01) .040 .057 .o73

.072 .017 .072 .004 .084 .317 .072 .095 .128 .117

.078 .034 .127 .1027 .136 .146 .098 .117 .146 .146

.048 .095 .141 .122 .132. .159 .132 .141 .241 .159

.328 .084 .128 .163 .163 .172 .154 .172 .172 .172
.172 .085 .I 72 .181 .181 .198 .3 1 .190 .190 £ 98
.138 .095 .1 38 .206 .2 1 5 .2 15 .206 .198 .215 .223
.167 .124 .167 .218 .227 .218 .210 .218 .231 .244
.182 .138 .182 .217 .234 .234 .24 .234 .251 .251
=2013 1O .2;3 .238 .23S .23. .247 .221 .256 .256
.216 .172 .216 .232 .251 .243 .251 .25t .271 .270
.240 .195 .240 .267 .276 .276 .276 .205 .294 .285
.242 .195 .242 .279 .240 .209 .270 .280 .288 .298
.259 .212 .259 .286 .296 .286 .296 .2E06 .3105 .305
.271 .224 .273 .309 .310 .290 .309 .318 .309 .337
.282 .235 .282 .320 .330 .3±1 .330 .320 .348 .339
.329 .232 .280 .3E9 .339 .349 .339 .349 .349 .349
.285 .236 .285 .334 .354 .344 .344 .354 .364 .384
.390 .231 .289 .339 .370 .349 .349 .339 .270 .359
.396 .244 .294 .345 .36! .236 .365 .365 .27 .375
.413 .269 .311 .362 .372 .372 .382 .372 .403 .403

i.f: .2 3 .3^I 3 S. .S .0 . 3a .3; .; .*; .
.421 .263 .336 .379 .389 .379 .389 .309 .400
.413 .309 .-359 .348 .402 .380 .391 .402 .413 .423
.410 .395 .410 .388 .388 .328 .327 .380 .410 .410
.405 .348 .405 .382 .394 .382 .394 .394 .405 .405

.457 .474 .0o1 .815 .417 .303 .360 .394 .406 .383
.464 .448 .701 .837 .410 .352 .410 .399 .410 .397

.470 .466 .762
.470 ,457 .67?
.470 .462 .688
.470 .4239 .673

.822 .407 .348 .407

.897 .402 .347 .402

.688 .406 .349 .406

.673 .498 .323 .363

.407 .419 .407

.413 .413 .413

.440 .428 .440

.439 .439 .439

Z
r-

C)77

co
H~
00>

LI

.429 .417 .417 .429

.410 .410 .422 .434

.407 .407 .419 .431

.424 .391 .424 .446

.451 .440 .462 .451

.439 .439 .463 .463

LAr



Table 26A - Scaling Run 48, Test Configuration 4.: One 1.52-cm Nozzle

Chamber Abolut Temperatures (K) 4t I.,cpiop I

1 2 3
294.2 294.2 294.2
294.2 294.2 294.2
294.2 294.2' 294.2
294.2 2S9.2 294.2
294.2 294.2 294.2
294.2 294.2 294.2
294.2 a2.3 .294,2
291.2 29M,2 294.2
297,2 296137 296,2
299,2 296,2 191.2
299.7 299,7 291.2
30.12 5a902 340.2
30(1. 301.2 300.7
02.1 ,2;531.2 351-2

392.9 4503.1B2L.2
302.2 502.- 352.2
202.2 302.2 302.2
307 .2 303. 2 332 .2
302(.2 3302.2 3e2-.2
302.2 202.2 302.2
30(2.2 302.2 302.2
362.2 302.2 302.2
302.2 302.2 302.2
302.2 302.2 30R.2
302.2 502.2 302.2
302.2 302.2 3102.a
302.2 3e)22- 302.2
302.2 3ea-2 302.2
302.2. 30X.2 302.2
302.2 3092. 32 2.2
0302.2 32.2 302.2
302.2 . 62. 2 3014.
302-2 302,2 102.2
W30.2 30$12 304.2
301.2 301.2 30t.2
3ot.2 308.2 341.2
301.2 $91.2 301.2
301.2 311.2 301.2
301.2 301.2 301.2
301.2 301.2 301.2
303.2 30J.2 301.2
301.2 301.2 201.2
300.2 300.2 300.2
200.2 300.2 34002
300.2 300.2 300.2
300.2 3041.2 34002
300.2 32c.2 340(2
1100.2 300.2 3Q0o2
299.2 299.2 2s9.;
299.2- 29$19 299.

4

294. 2
294. 2
294.2
2 9 4 - 2

294. a
9 45 224. 2

294, 2
2946 7
29 4 .2

299. 2
300. 7
301 .2
101 ,2
a02. 2
302.23J029. 2

302. 2
3 02 . 2

362.2
302t.2
302.2
3002 2

410 . a302.2
042,3

30,. 2
3 0. 2

302.2234t.2

301. 2
301.2

3 01. 2

23¢3.2
301S.2
201.2
1101.2
3 0 S . 2
300.2 304. 2
300.2

300. Z0e , jt

299 .1

S
2947
2 9 4 .2
294 a a

294, 2
294.2
294 .2
2 9 4 . 2
295 .2
296.7

299. 7

300.2
3(51 .2202 .2

302.2
302.2

302.11302 .a
302 .2

302 A2

302 2
302.*2
3 02 . 2
302.1
302.2

3532 . 2
302.2
3102 .2
301.7
301 2
230t.7
3 0 1 .2
lot .2
3 4 1 .2
301 -2
3 4t .2
300. 2

30no.22 0 Y . 230,2

1199 -7

6
294, 2
294 .2

294.2
294 .2
294 .2
294.2
295.2
296 .7
299.2
299 .7
200.2
3201 .2302.2
41C . a

02 .2
302,2

302 .2
202 .2

3 02 .232 .2

3 e 2 2 

302 .2
302.2
3*2 .2
202.2
3°2 .2
302 .2
302.2
302 .2
302.2502.2
302.2
302.2
302.~2
203 1.7
302.2
301.2

301 .2

3*so .2

300 .2

390.8
300-2;

|10a ̂ 2

30o.2
399 .2

7

293.3

293.3

2 9 i .3

293.4
2 9 3. 4
2 9 2 .3

294.4296.5
297 .

29. a

300.4
2536.7

953 0.

301. 0

3J ± , 3 

301.a3(51.2
303,3

3 01. 0
301 .0

30.t 9

300.8
300,5
300.7

306.4.
ac.3

300>9

300.3
$00, 11

299.9 

299,.4

2ss6. £

273.2
2 7 3 .2
273 2
273.2
2 7 3 .2275 .2
273 .2
273.2
273.2
27 .2
273 2
271 .2

?7a .le

2 3 .2273 .2
827J 2

27a .2

2 73 . 2

273 .2

2 73 . 2

273.2
2753-1
273.2
273.2
2719.2
2753.2

2 7 3 . 2
273.2

273 .2
273.2
273.2
273.2

273 .2
273 .2
273,{2
223 .2
273.2
273.2
273 .2

273.2
2 7 l.2
273 .2

9

292.1
292.0
292.1)
292.2
292.0292.32 92.30Z93. 3
294. 9

397.2244 9 I 

291.92450.1

244 9 93

29ss. s
299. 5
399,7

299.11
299-4
299.19

a 9 . 1
295. 5

299.6

299. 4

2 97. 4

295 .3

295.4
295 -

1199. ±
299 . 2

295 . 8

298. 1
296.1
295.7

2397.7S

297. 4
296.0S

10
293 .4
293.2
293.3293 .3
2 9 3 .3
293.3
293.2
2 9 4 .

296.3

298.72g9 .9

899 .2
300.7
100.7Sov* .?
300.7

a o OI.

300 .9

200. 300.9

300.7
300.7

a00 .4

300-
300.3 00. 2300 . 2

300 -8

340 .0

299 .

299.4

2 99.0
298 .5

2 is .6
299.5I
298 .1

11
29 .2

293.3
gS3 ,3
g 3 3293.3

293 .2s3 . ±
294 5
290 2
297 .5

299 .2

t0o .f
3o0 0 .
3001.7
344 .

300 a5
300. 6

3090 .
3(0 ,6

20 0 -

aeo , 9

300 .4
300 .4
300.2s
300,34

300 .2

300 ,3

3009 ,
299 .3

299.9235 .5
29 .5
29 .22s95.2

298 .8
29S6.S
29B .5

12
259. 2

293.2
2g93 .2

293.2

293. 2

294.5

297,1293 .6
299.11

Xss 9 

300 It2994

-94, -I

3 05.43011.6
3055.7

2± 9 9

300.6
3104.5
30 .5300.6s
300. 5
3 00.4
302 .4
304 .3

300.1J

300.2 
S0o, 1

300. 2
3t90,0
299.9 

299 .5
299.5
295. 1
295.1.
298.8
298.8s
298. 5

13
293 1
293 . I

293.2293 .1

292,1293 .1

294.2

297,
3911,4
29,9.
299 7.

30o.i3e.4
3 0 0.4

3530 .43.8
300.
306.5
300 .6

3240.

300,35

300.2
39( .

3540.3

356 .(

2f9'9300 59

2 90 4 

299.5293.4

299. -

259 .0
258 .8
298 .7

290 .05

CO O1 A fis I t 4 C
1 k. IHETA Z(F 1 OEC } ( H )
1 0.457 45 -0.112
2 n 457 45 -6.076

0.'457 4) 00p
4 ).457 45 0.1)7
5 4.5 7 45 0. 2)

(5 457 4) 0,Q2±
-.45± 45 0.f3q

-1 Si 45i? 4) (.60?}30 0.q ? 41 (.76U
t o.4 ,7 q 05,035
:2 0.q)? 4± 0,o14

±3 oqO? 4±S Js,9S

LA0\

Pres$
Tank

p
* (att)
-w *#*
-4 045

3 6*34*-2 154*

0 6.303
3 6 . 2 4
3 6.173
3 6.024
4 5.942
5 5 762
6 S. 93
7 5.1859
* 1.480
a 5. 2a

1t0 1$42
#1 ,or$a 6.1461

1t 4 .63 
28 4.730

20 44396
21 4.13g
$ 4.7 23

203 4,. 359

24 4.107
25 4.048

2? 3.s12
28 3.855
29 3.770
30 3.745
3111 C-73
12 3.432
33 3. 43
34 3-609
3t *4

34 45,44

3* *.1)

40 ***
43 4*45

42 45e
47 *4*
52 454*

r,

2S94 .2
294.2
3 34 .2
2 a0 .2
2 79.2
273.2

24*

2 7 4 2

274 .2

273.2
27 3.2
77. 2

277,?

5677.2

877 .2
276.?

2?3, 2

273 .2

271.2
275.2
2±14 .z

274.7
273.2
273 .2
273 .2

27t3 .2

273. 2

273 .2

0.2

*45*

*4545

*04

4.45
As4OD

Chamber
p

(atm)

1.036
1.016

1.416
I .016
I . e531
1.040
1 .094
1.1l36
1- 176

1-302

1,364

1.396

t . 922
1~464

1.809

± .6t64

1 g 9 41. 490
1.54

I - 78(

*I. 683
1.856J

1 .7soI .806
* -992

1 . Sn
1.905

1. 980
t5.578

r

T4

G

0

~0

rn

r



Table 26B - Inferred Pressurant Distribution, Scaling Run 48, Test Configuration 4:
One 1.52-cm Nozzle

r T7 7, 7T
4) l C) CIC) ('C) p pi

WUflfltlLt VNLWP 5)rtIIISI

0.0 1S.8 16.8 441.1 -.1 0.0000
1.0 ±8.9 18.9 12.2 53562.8 -7.015l

VALVE FULLY OPEN
2.0 19.? ±9.1 41.0 621.3 17.>47?
3.0 21.4 21.2 13.6 135.8 5.0773
4.5 22-8 23.1 19.6 42.0 1.3837
5.0 23.8 24.5 18.5 34.0 1.0576
6,0 24.5 25.5 18.4 32.5 .9598
7.0 25.1 26.5 18.6 30.7 1.1229
8.0 25.6 27.2 18.9 27.7 .7163
9.4 25.8 27.6 39.2 29.9 .7962

10.4 26.0 28.0 1£.5 28.7 .6838
1t.0 26.0 2%.2 15.8 29.6 .6801
12.0 26.1 28.3 20.0 30.0 .6914
13.0 26.1 28.4 20.2 29.6 .6325
14.0 26,C 28.5 20.4 29.7 .6241
15.0 26.0 28.5 20.6 30.6 >6339
10.0 26.0 2S.5 20.8 31.0 .5910
17.0 26.0 28-6 21.0 29.7 .54S4
11.0 26,0 28.7 21.1 29.4 .5329
15.e 26.0 28.7 21.3 29.7 .5131
20.0 25.9 28.7 21.4 31.2 .5173
21.; i.,O 2;.Z 2i.5 29-i .;;i4
22.0 25.9 28.7 21.6 30.6 .6152
23.e 25.9 28.7 2t.i 34.1 .4521
24.0 25.9 28.7 21.8 30.0 .4434
25.o 25,8 28.7 21.9 321.0 .4531
26.0 25.8 28.7 22.0 31.8 .4258
27.e 25.8 28.7 22.3 29.8 .4t29
2a.0 25.5 28.4 22.0 37.2 .5053
29.0 25.4 28.2 22.5 34.5 .4564
30.0 25.3 28.1 22.1 34.7 .42f6

CAIKENCE VALIE CLOSURE
31.0 25.3 26.1 22.1 34.4 .4117
32.0 25.3 28.1 22.2 -2281.8 .3004

V*L9V FULLY CLOSES
33.0 25.2 28.0 22.2 -3436.6 .4524
34. 25.4 24.2 22.3 441.3 -.0181

x?

Prsuant Ftactios (X} at eations I

2 3 4 5 6 7 0 9 10 £1 12 13

(.000 e.000 0.000 0.0o0 4.1000 0.000 0.000 0,00 0.000 0.o0o0 0.0) 0.o00 (.000
-. 000 -. 012 -. 412 -.012 -.012 -.012 -. 012 .048 -. 012 .078 -. 042 .018 -. 012 -. 017

.028 .032 .032 -. 0±3 -. 013 .032 .032 .042 -. 013 .046 .03. .042 .046 .037

.063 .261 .054 -.154 .054 .054 .454 .383 -.982 .2t1 .261 .219 .219 .178

.094 -.214 .070 .070 .070 .070 .470 -. t2l 1.204 .041 -. 073 .o13 -. tI5 .G41

.121 .030 .034 .104 .114 .030 .030 .014 .947 .064 .047 .047 047 .064

.147 -.043 .097 .057 .097 .07 .097 -. )01 .933 .oa3 .111 .11! .124 .111

.371 .088 .088 .5It .151 .088 .088 .063 .973 .10 .I01 .151 .126 .193

.159 .040 .168 .168 .160 .048 .048 .109 1.01 .156 .144 .1t(O .160 .168

.219 .051 .091 .210 .210 .091 .0 5 . I 1 3 .046 .174 .174 .I116 .186 .174
2237 .133 .133 .133 .133 .133 I113 .145 1.082 .112 .20a .216 .215 .'31.
.254 .158 .158 .158 .158 ASS . I58 .146 1.113 .194 .230 .2350 .221) .213
.271 .177 .377 .177 .17.7 .177 .177 .152 1.144 .213 .249 .261 .237 .213
.287 .I 54 .394 .194 .194 .194 I.14 .194 1.1 72 .2z1 .243 .279 .z3v .23a0
.302 .208 .208 .208 .208 .208 .258 .1S9 1.197 .232 .257 294 .257 .245
.316 .214 .214 .214 .214 .214 .214 .214 1.224 .252 .263 .302 .290 .277
.329 .218 .2ts .210 .218 .218 .218 .244 1.250 .282 .269 .321 .308 .295
.341 .230 .230 .230 .230 .230 .230 .257 1.278 .296 .296 .309 .322 .296
.353 .243 .243 .243 .243 .243 .243 .270 1.302 .309 .296 .1309 .322 .323
.364 .252 .252 .252 .252 .252 .252 .252 1.324 .325 .332 .346 .332 .332
.375 .210 .250 .250 .250 .250 .250 .292 1.344 .333 .333 .374 . 360 . 333
.02 -369 .5 .a;59 .59 .5i .5. i2b .4 24 b ; .2;i .1 .2) .9 .3 . .3 4i ; .37 .36 .03;)
.318 .265 .265 .265 .265 .265 .265 .2 32 2 .394 .350 .364 .3s2 .378 -370
.407 .270 .270 .270 .270 .270 .270 .313 1.410 .370 .398 .321 .390 .384
.415 .273 .275 .275 .275 .275 .275 .310 1.427 .361 .390 .433 .419 .404
.424 .275 .275 .275 .275 .275 .275 .340 1.447 .407 .407 .422 .422 .407
.432 .272 .272 .347 .272 .272 .272 .332 1.468 .391 .436 .436 .436 .406
.431 .260 .280 .2840 .280 :20 .280 .386 1.400 .416 .446 .430 .43± .431
.447 -243 .400 .400 .400 .243 .243 .337 1.497 .384 .436 .431 .416 .400
.454 .387 .347 7387 .387 .307 .227 .323 1.312 .387 .403 .387 .403 .403
.461 .379 .375 .375 .379 .375 .214 .346 0.532 .379 .395 .428 .411 .395

.467 .373 .373 .373 .373 .281 .2s4 .36 1.S.546 .407 .444 .423 .423 .40?

.472 .383 .383 .383 .383 .38a .214 .366 1.564 .383 .4±0 .450 .4323 .400

.479 .371 .371 .371 .37± .371 .371 .31 1 .57 .405 .422 .422 .422 .405

.479 .344 .364 .344 .364 .34 .364 .380 1.544 .397 .414 .440 .431 .431

LA
-.1

Z

77
3-

77

910

0

7l
toC.
CD
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Table 27B - Inferred Pressurant Distribution, Scaling Run 49, Test Configuration 4:
One 1.52-cm Nozzle

£ 7' Y. ?F,
(a) (C) (IC) ('C)

CAIHENCE VALVE OPENI"G
0.0 20.6 20.5 141.9
t.0 22.1 22.2 20.3

VALVE FULLY OPER
2.0 23.5 23.9 ±7.5
3.0 24.9 25.8 16.9
4.0 26.0 27.2 17.2
5.0 26.9 28.5 18.0
6>0 27.3 29.2 18.6
7.0 27.9 30.0 19.3
8.8 28.1 30.4 19.5
9.0 28.2 30.7 20.0

10.0 28.3 321.0 2o.4
tt.o 20.3 31.1 20.7
12.0 28.3 31.2 21.0
123.0 28.3 33.3 21.3
14.0 28.3 31.4 21.6
15.0 20.2 31.4 21.8
36.0 28.2 31.4 22.0
17.5 28.2 31.4 22.2
±0.0 28.1 31.4 22-4
19.0 29.1 31.5 22-5
20.0 28.1 31.5 22.7
23.0 28.1 31.5 22.9
22.0 28.0 31.5 23.0
23.6 28.0 31.4 23.1
24.0 26.0 31.3 23.2
24.0 27.9 31.4 23.1
26.4 27.9 31.4 23.4
27.0 26.0 31.3 33.i
28.0 27.9 31.4 23.6
25.0 27.9 31.4 23.7

EOMMENCE VALVE CLOSURE
3a.0 27.0 33.1 23.1
31.0 27.0 11.3 23.9

VALVE FULLY CLOSED
22.0 27.6 31.1 23.8
33.0 27.3 30,7 23.4
34.0 27.0 30.3 23.4

p p/e

4.4 .0.040
202.4 6.1416

a .56
33 .3
20.7
27.7
27 5
23.5
26.2
26.9
26.2
27 .0
21 .5
26.7

27 .9
27.9
27.1
28.1
27.2
27.4
27.0
28.3
28.7
27.1
28.9
27 .9

29 .4
28 .0

2.4825
1.1186
.8629
.03s9
.7 521
-5975
.6566
.6665
.5769

.5s09

.5177

.5124

.5154

.4731

.4868

.4603

.6032
.42C6
.4251
.42 71

.40536

.2774

.35±7

.3616

.3541

31 .2 .3643
10.3 .3162

*1.4 .27C5
3.S .1090
3.7 .1140

Ptesuat Fractions (X) at Locations I

2 3 4 5 6 7 aI 9 10 11 12 13

0.000 0.0o0 0:000 0.000 6 .000 0000 0.080 0.00 53.000 1 0o 0.001ooo 0.a1)0 0.o010
.030 .054 -.210 .319 -.210 -.211 .054 .213 -.052 .213 -.052 .01 .1017 .160

.054

.095

.122

.114

.177

.198

.2±la

.237

.213

.270

.206
.301
.3- 1
.328
.341
.352
.363
.374
.388
.397
.406
.415
.423
-431
.439
-446
.453
.45s

.127 .049 .206 .049 .049 .127
.081 .001 .OI .081 .081 .13t
.1t3 .463 .164 .164 .063 .113
.138 .139 .186. .139 .13 .186
.202 -15 .155 .155 .155 .202
.179 .134 .179 .179 .134 .179
.210 .172 .172 .172 .172 .218
.247 .200 .200 .200 .200 .247
.274 .226 -226 .226 .226 .274
.213 .245 .24! .245 .24! .293
.307 .258 .258 .250 .258 .307
.325 -274 .274 .274 .274 .325
.339 .288 .289 .28A .286 .339
.347 .294 .294 .294 .254 .347
.354 -300 .300 .100 .300 .314
.365 -311 .311 .311 .311 .36!
.170 .31! .315 .315 .315 .270
.379 .323 .323 .323 .323 .379
.389 .332 .332 .332 .332 .289
.399 .341 .141 .141 .341 .349
.4e2 .343 .343 .343 .343 .402
.403 .343 .143 .43 .1343 .403
.412 .315 .351 .353 .351 .412
.423 .a15 .351 .a11 .35I .413
.413 .2!7 .257 .157 .357 .439
.411 .368 .168 .368 .35C .42±
.430 .145 .366 .366 .326 .420
.431 -371 .371 .371 .37t .435

.466 .427 7341 .493 .361

.472 .437 .370 .370 .370

.475 .418 .350 .486 .350

.476 .496 .425 .425 .425

.476 .493 .423 .423 .423

.oe2
.5392

.113

.129

.137

.190

.2 8
.228

2336
.245. 2S 4a7258
.274
.28823134

.254

.370
.279

.423.

.439

.469

.4692 481

7 4 7

.033 .064

.09 9 138

.103 .164

.157 .167

.174 .193

.216 .253

.237 .264

.247 .275

.264 .274

.274 .274

.297 .287

.315 .305

.339 .319

.347 .247

.364 .364

.376 .374

.392 .425

.4031 .40o

.423 .446

.422 .4435

.4C0 .448

.4C3 .463

.4752 .472

.487 .499

.494 .494

.494 .4 94

.520 .494

.513 .52S

.017 .049 .033 .033

.081 .104 .115 .104
.133 .123 .133 .133
.140 .167 .167 .140
.t14 .202 .193 .193
.216 .234 .243 .225
.237 .255 .255 .237
.256 .256 .265 .256
.274 .255 .274 .264
.293 .293 .293 .274
.297 .317 .317 .29?
.33 .335 .321 .305
.319 .339 .329 .319
.336 .317 .357 .326
.364 .364 .364 .343
.387 <376 .376 .355
.341 .392 .403 .359
.424 .401 .413 .390
.412 .41 Z .423 .401
.445 .422 .445 .422
.425 .448 .460 .437
.475 .451 .473 .41±
.460 .484 .472 .4C0
.511 .452 .487 .474
.482 .494 .507 .494
.520 .412 .107 .494
.494 .533 .533 .507
.513 .526 .539 .513

z0
77

-C

C>

.361 .427 .467 .533 .507 .546 .533 .533 .50?

.370 .437 .532 .531 .557 .531 .544 .557 .531

.350 .554 .486

.425 .456 .4S6

.423 .495 .495

.526 .540 .545 .540 .540 .513
.496 .524 .496 .416 .510 .482
.51t .495 .495 .495 .524 .495

,A



Table 28A - Scaling Run 50, Test Configuration 4: One 1.52-cm Nozzle

Chamtbe AbOlute T(tpwerawreo (K) At Lccations I

4
204l.2
2 9 5 .2
295.2

295.2
295 2
295.7
2 97 2 
297.27298.7
300.2z
31)0.7
I 0 1 . 2

30 2.2
302. 2302.2
303. 2

103.2

IQ2 .7

30 2. 2
20o, 7

303.2

3562. 2

312111.1

302,2

356 2 2 

30. 2102.2
102.2
3e2. 2
102. 2
202.2g

301.2
301 . 2
301.2
301.2
301.2
3 01 2
3 0t 2
30O. 2
3 0 .2
2 00. 2
299. 2

2 9 S 22 95 .2

295.2
2S5 .229! .2
295 .75
297 .2
2 qj 2 

2938- 7
200 .2
30 .2
3u2 .2
302.2

302 - 2

3(52.2

a 02 2

302.7
303.2

3 3 . 2

3a3.2

3na2 2

393.2
302.2

3 63.2
3 a. 2 
3 (2 .2

3 e 2: 2

292.2
3562.1Z
3(52.2
3152.11

302 .2

302. 2
3 02. 2

302 .2

301 2302.2
31)1.2
301.2I

3 0 1 .2301.2Z
3 ao Il
300 .2
300 2
209 .2

295 .2
295.2
295.2
295 .2
295 .2
29 5 .2

299.2
30n5.2

31)1 .2

a3b2 230242

3(03 23(52.2

303.2103.2
3143.2
33.2.

302 .2
392 .2
302 .2

3e02 2 

302. 2
302 .2202.2
302 .2202.2
3(12.2
302.,2
302.2
302.2
202. 2
302.2
302.2
301 .7
30 1 .2

301 .2301 .2
301 2
30 .23et1.2
300.2
100.2
300.,2

-7

a3 0 f 

293.9
293.8
293 .2
So 3.

29750

3(51 -

2601 -

301 . b

30 . 3.

301.2

301.0
301-3
303.0
300 . 2
301.0
304.6
300.?
304.5

30e2 .6

30t8.2

300 .2

3410.4

299 .9
299.1
299. 10

2 924 292.11
292.12

292 .9

296 .1
297 .5

299 .0
2§99.6
340 .0
200.2
300 .3
3440.3
31)0.4
200.5
300.4

320 .4

3ee0.4
300.3
380 .3
309.2
300 .2
3 0 .2
360.0

299.8

300 .0
as$ .z,
299. ?
299.19

299 .

29 I
2 9 , 4

2~11.9
290.819051

291.9

217.5

2g .

9

292.6

232. 4
2 9 2. 4
292. 6

245.4

299 9
299.12
239e.7

3012.2
3 0 . 2
300.4
300.4
300.1

3012.1
2198. 9
300.0
200.0
300 . I

300.0

599.S
299 . 5
*99 .75
299.5

299.2X

2991, 

299.0
290.5
294.0
29 7.6c
297.3

10

293.7d
2 9 3 .56

2 94 .
293.9

2135 2
2 9 7 .
2 g8 .2

300. t
300 .

200.9
301 .2
36t .2
30l1 .5

301.7

301 .4
30t .43531.4

300,i301.3

2Q0 .1

3 0 .1
350 ,0 

30 -9
o4O . a

3 0 .4

a o a5
309.93
390( .4

300.2i

$08.1

299.0
239.62 SX 9 9

29S .2

11
393.8 
293 .8
293 .7
2S 9 . @
293 .9293.)
2 93 .0
295 .2
296 .
298 . I
298 . 1)
29 .6
300 .4
300. 9
301 .0)
201 .0
300 .5

301 1
1 0.2

3 0 E ̂301 .2
2(11.o

3 0 0 A 3 01,

Jo0e 93000
3(0 .6

I Os 2 

3o0 .4
3(0 .5
300 .6

300 .1300.6

390 .3300,3a
3053.2

300 .O

291.7
299.13
298.9
29 .6 

03
293.7?
293.7
2 9 3 . S
293.6
2 4 3.7
291.7
295. £
296.8
290.1

299.5S
300.6
303 9
201.1t
a2 . a
301.2

3 0 t 2

3056.1
3 01 I 

3n 0

0 9

I I301.0

3125 . S)

JO 0 6 

301.0
3590.9
3(50,9

3 0 .J

366,8
300.0

299 .
2 .9 

360 .7

2 91 4 

291.6
2393.3

13
2 93 .52 9 3 .
293 .5
293 .6
203.5

293 .5
294 .8
296 .5
297 .8
Z1)8..9
299 .?
300.6
3 0 0 9 20o.9
31t 1.
340 .2
301 .a

3Qt .t30t .2

0 a t 

±0± .e±

3569.9

356o .7
3450.1

3 00 4
3005. 
3ae .7

320. 7
32 9.5

300.6

300 .4

2g99 . z209 .0
2S99.5
2S9 8. O
298 .7
290 .2

COO 09 14!"
1 1± 0101T6 

TH ) t Tg a 

t1 0.4)7 4S6 -tI.(5?

3 0.4)? 41 (.01 a.457 41 t0.OPS
4 0.457 49 0.01$

6 0.45? 41 0.220
7 0.457 45 0.320

0 (.457 45 0.1229
9 (.45? 45 0.617
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IN 4.461
It 4.424
20 4.319

la 4 tq?9 
413 4.1
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Table 28B - Inferred Pressurant Distribution, Scaling Run 50, Test Configuration 4:
One 1.52-cm Nozzle

r r il. r
(S) (IC) (IC) (IC)

CARKEHCE VALVE OPENING
0. 20.9 25I.9127.51. 21.9 22.0 21.6

VOLVE FOLLY OPEN
2.0 23.7 24.0 ±9.4
3.0 25.1 25.9 18.0
4.0 2672 27.4 ±0
5.0 17.0 28.3 18.4
5.0 27.6 29.4 18.0
7.0 28.0 30.1 1>.3
e.0 28.2 30.5 39.0
s.0 28.4 2(.9 20.3

15.0 28e5 31.1 20.7
13.0 28.8 31.6 21.1
12.0 28.8 31.0 21.4
12.0 28.8 31.9 21.7
14.0 28.6 31.7 21.0
13.0 25.7 31.9 22.1
16.0 28.7 32.0 22.3
17.0 28.5 31.7 22.4
±8.0 28.2 31.6 22.6
19.0 28.4 31.7 22.0
20.0 28.3 31.8 22.9
21.5 28.3 3±.? 23.0
22.0 20.2 31.6 23.1
23.0 2i.2 31.i gd.3J
24.0 28.1 31.6 23.4
21.0 28.1 33.6 23.1
26.0' 29-1 31.6 23.7
27.0 20.1 31.5 23.8
20.0 28.0 31.5 23.9
29.0 28.1 31.6 24.0

CONMENCE VALVE CLOSURE
35.0 28.1 33.6 24.1
3t.0 28.0 31.5 24.1

VALVE FULLY CLOsED
32.0 27.9 31.4 24,t
33.0 27.9 31.4 24.1
34.0 27.6 31.0 23.5

XXX

Pressurant Fractions (X} at Locations I

p pde

4.4 0(.0000
.454.3 12.7 9±4

71 .2
34.9
28.8
28 .3
24.5
26.3

27.1
37%.
22.2
26.3
25 .8
30.5
24.8
25.8
3t .3
30.!
25.6
27.8
29.2
29.5
27.6
29.0
29 .4
28.1
29.8
29.0
27.9

2 .1541

.85526

.8465

.6412
.7099

.8700

.6349

.5176

.5 089 

.5375

.5943

.4055
.468±
.4698
.46 53
.40 48
-5543
.4071

.3712
4 .3877

.3680

.3313

28 .5 .3370
11 .0 .3512

8 =2 26013
0.0 0.0000
3. 5 .1 1 02

2? 2 3 5 6 8 9 10 11 12 13

0.000 5.000 0.000 0.050 0.000 0.030 0.050 0.000 0.000 3.105 0.000 0.000 0.040
.031 1.366-1.283 I.396 1.396 1.3f X1.386 -. 21±6-1.3530 -.492 -. 482-1.(516-i-.016 -. 482

.122

.± 48

.170

.212

.2 31
.215
.271
.297
.30±
.316
.329
.341
.353
.3 6
.175
.385
.395
.404
.413
.424
.432
.440
.447
.454
.460

.017

.200

.235

.233

.257
.272
.25±
.280
.303
.3341
.302
. 452
.313
-375
.433
-434
.445
.450

.4 I
2 4 2

3413

4 4 i3
.462

.46?

.4 78

.17 .7 .2I .2 3 23 .2 -.005 -.026 .060 -I.00 .038 - .a00 013a

.05s .059 .3a8 .18C .122 .ass .046 .1L0 .097 .o3s4 .072 .097

.047 .t54 .354 .134 .14 .079 .o00 .311 .t1o0 143 .311 .122

.103 .103 .202 .152 .t52 .123 .142 62 .1142 .172 ,372 .142

.142 .142 .235 .142 .142 .153 .171 .98a .I i0 .179 .198 .183

.208 .200 .200 .200 .200 .163 .191 .191 .237 .19L .210 .200
145 .146 >239 .239 .229 .174 .21± .221 .249 .223 .221 .211
.187 .187 .281 .281 .20± .206 .243 .225 .262 .262 .243 .234
.213 .213 .309 .261 .251 .222 .270 .25± .239 .299 .26± .251
.161 .257 .257 .257 .257 .276 .304 .276 .214 .3123 .304 .295
.177 .273 .321 .273 .273 .264 .212 .292 .302 .331 .321 .312
.194 .394 .291 .291 .29 .311 .340 .340 .340 .231 .350 .331
.178 .280 .381 .381 .200 .30 .30 .341 .341 .341 .341 .330
.252 .303 .354 .303 .303 .324 .344 .354 .324 .365 .365 .344
.2135 .319 .319 .319 .3219 .349 .370 .391 .3E0 .380 .391 .360
.202 .302 .409 .409 .356 .334 .356 .366 .366 .266 .366 .336
.294 .294 .405 .401 .405 .316 .360 .360 .401 .360 .1371 .360
.213 .313 .424 .424 .424 .358 .380 .369 .391 .402 .310 .390
.319 .319 .432 .432 .37! .353 .329 .~37 .432 .387 .398 .398
.319 .318 .433 .433 .4332 .32 .398 .287 .413 .421 .390 .398

±316 .316 .434 .434 .434 .3199 .399 .422 .444 .411 .411 .399
.326 .326 .445 .445 .445 .385 .421 .409 .4q7 4d .42i .540S

.328 .320 .450 .450 .4f3 .414 .414 .438 .463 .43s .450 .43S

.328 .328 .453 .413 .452 .403 .6478 .441 .478 .478 .441 .4211

.336 .336 .462 .462 .462 .449 .437 .475 .475 .449 .462 .449

.334 -334 .463 .463 .423 .411 .408 .450 .5±4 .408 .476 .463
.337 .337 .468 .460 .468 .453 .481 .491 .494' .401 .494 .468
.346 .346 .478 .478 .4758 .430 .504 .451 .504 .517 .491 .478

77
r-

ril

00

LA

.467 .484 .351 .351 .484 .404 .484 .471 .471 .484 .511 497 .497 .497

.473 .485 .350 .350 .485 .485 .485 .458 .513 .472 .513 .540 .499 .513

477 677? 161 2365 .477 477? 4?? .44! 5183 S1IR 546 S5O5 .532 .505
.477 .470 .334 .334 .470 .470 .470 .49?7 525 .484 .552 .579 .511 .511
.477 .549 .338 .408 .549 .549 .478 .464 .478 ,470 .470 .478 .479 478

ON



Table 29A - Scaling Run 51, Test Configuration 5: Two 1.52-cmn Nozzles

Tank Cbember Chezmber Absolure Tc~perfure (K *t LamdoU± caI [AE
1- P ,' I 12 IMETA Z

(s) (atm) (IC) (eM,) 1 2 31 4 5 6 7 8 9 10 I1I 18 13 (3 (EIM
-5 *4s 463 351 992292 295.2 295.2 295.2 295.2 254.5 2412.4 *93.2 294.1 294.9 2 94.4 214.8 1 53.457 45 -0v±152
-4 *46 645 .017 2919.2 201192 299.2 29u5.2a *95.2 250.2 2,94.5 293.4 93. 254.4 1194-6 2944 294 .2 2 0.497 45 -51.0762
-32 11 56 1.017 259. 2 299.2 2095 .2 29 5.,2 295.2 295 .2 254.5 293.4 293.2 294.5 29 4 .5 29q44 2 94.2 31 0.45 45 1,5,0

-2 **. 4.. ~~~~1.516 295 .2 2919.2 255.2 2195.2 2953.2 295 .2 294.6 283.3 2932 214.5 294 .4 294.4 2 94. 2 4 12.457 4 5 (5.076
-t *#* 4.. 1.006 2 98,2 2$5,2 285.2 295.2 295.2 21)5.2 294. 5 29, 293.2 294.9 204 . 29Z4.4 294 .3 5 0.457 4 5 (5.152
0 6 .307 254.2 1.017 291.2 295.2 295.2 295.2 215.2 235.2 254.5 213,1 293, 3 294.5 294 .5 294.3 2 94. 2 6 12.45? 4 5 0. 22 9
I 6.26? 216.2 10.424 2919,? 295,2 205.2 295. 2 295.75 295 .? 214.? 214,2 293.6 294.1A 294 .? 294.9 2 94. 4 7 (.457 4 5 0) 530, Cf
2 55.035 213.2 1.09? 299,2 297.2 296.2 297. 2 2198 .2 298.2 297.3 21Z6,1) 29197 298. ,1 297.-0 297.5 296 .9 12 (5.45? 45 0).610 '-4
3 :.:01 :27.2 3.1112 zoo(12 2569,2 299.2 299. 2 3 0 (. 2 200 .2 25S.81 2:990 259,56 0A 125.1 02(1. 3 0 0.42 219.8 5 (457 45 40.6e7
4 5.616 27. 1.2 0 3(53.2 305112 301.2 2301. 7 3562.? 302,.2 301. 9 307 A 3:563.:2 3(053.0 302-6 302.4 3 03.8 11 547 4 .6 
5 5. 415 276.2 1.324 3019.2 304,2 803.2 2303.2 244.2 304 .2 203.3 302>0 3(52,2 304 .2 304 .0 31)2.9 230.2 11 12.45? 45 0.030
6 5. 188 275.2 I. 402 80191 19 ,I 304.? 2041'? 305.2 305.2 304.9 303.8 303.?7 3051.2 3(549 304.$ 304.2 12 0.45? 45 o.914 (
7 5.018 274.2 1. 470 206.2 306,2 306 .2 305, 2 31)6.2 306i.2 30)1.0) 304. 3 03.9 3565.7 3039.5 3035.4 304 .9 13 0.45? 45 (1,499I 0
B 4.80)8 274.2 1.534 306.2 306,3 306.2 306.2 30)9.2 2(56.2 305.2 344,5 3(54.4 305,5) 3(55.9 305.4 31)9.1 7
9 4.658 273.2 1.1935 397.2 31)6.7 3126.2 206.2 306.2 206.2 2019.75 304. 03(4.? 2306.1 305.9 305.8 205.5 3
10 4.530 273.2 1.6194 39773 307.2 30)7.2 306.2 307.2 306.2 301,9 3944> 3564. 0360.2 205.9 305.9 305619
31 4.363 272.7 1.?30 897,2 30)7.2 307.2 307.2 307,2 306.-2 a301.9 304.8 3564.0 0356.9 3053.9 31)5.8 31)5.6 
3224.209 272.2 3.769 $09?2 307.2 307.25307.2 317.2 307.2 3OZ.9 3124. 304A4295.9305.$ 309.52305.7 5

13 4.440 272.2 1~.829 397,a 307.2 307.2 307. 2 307.2R 306 .? 3(551.9 3564.5 J394 ,5 385. 9 305.6 205.8 3 05 .5 tS
14 3.941 272.2 3.871 307.~2 302.2 207.2 307.2 30. 2 204 .2 3019. 3404 A304.9 303. 2 205 . 303.8 2835.

a' 15~~~~i 3,107 272.2 1.910 307,2 307.2 306.2 307.2 356672 306.2 3019,6 304.75 304.2 305.7 205.5 305.5 3565.7
16 3.647 272.2 1.969 307.2 306.7 2306.2 206.2 3126.2 3016.2 306.1) 3564 .5 304.5 30.4 2305.7 305.4 305.3 >
17 3,586 271.2 2.000 306,2 309.2 2566.2 2306.2 3016.2 3(06.2 3011 5 3)4A 2103.9 2105.3 21)5.2 305.2 3125.3
±8 3.124 242.7 2.02? 3(56.2 306.2 306.2 21)6.2 206.-2 306.2 3019,2 9356. 113,0 304.7 3014.7 204.082124.7
19 3.567 269.2 2.1)22 306.2 304.2 306.2 206.2 205.2 2019.2 304.5 803.6 310,~ 304.5 2(14.4 3534.2 2304.4 7
20 *414 4*04 23302 805.2 806.3 305.2 305.2 305.2 305.2 304.9 )35633 393.2 304.4 304.0 304.1 304.0>
21 'em 41*4 2.0±0 3019.2 431).2 31)5.2 305.2 3(55. 203.2 304.2 383.1 3313,1 104. 30214.1 302.5 23.30z
22 4153 53*41 2:017 305192 3019.2 30)5.2 305.2 305.2 30)5.2 31)4.2 382.9 3(52.9 304.0 302.9 303.0 303.8 
22 6416 6* 2-0±19 3056192 030,2 305.2 205.2 2OS.2 3019.2 303.0 3q2.8 392.6 303.7 303.8 3(12.6 203.3
24 *144 -two 2.014 3019.2 8105.2 305.2 305.2 305.2 30-1.2 303,7 302.6 302.19 303.8 303.7 3533.7 233.4
25 *41* *got 2.03 3564.2 31)4.2 304.2 205.2 3104.2 2(54.2 303.3 302.19 302.2 303.6 303.? 303.4 2343.3
26 *414 4164 2.012 304.2 804.2 264.2 304.2 304.2 3oq.2 301A3 3562.3 302.2 363.4 303.4 21)3.4 203.1
2? 53414 44* *1001 304.2 804.3 304.2 31)4.2 30442 304.2 3*8.3 2e 1 32,0 J,, 303.4 303.3 302.2 303.0 >
22 a'., eat 2.04? 303.2 030.2 303.2 203.2 302.2 303.2 302,7 301.4 301.4 302.6 302.5 31)2.5 202.4 
2? see 4414 2,003 303.2 302.2 302.2 203.2 303.2 3)3.2 3(52,4 00,9 2(51.0 102.2 302.2 302.2 301.8 C
42 04 s ±999 10(2.2 302.2 202.2 203,2 302.2 301.2 3(51.7 309.4 30(0,2 303.? 203.8 3561.6 2121.3
4? 4541 4414 ±590 12- 302 .56 02. 2 202.2 102. 8 0~ 102.2 3(5±,41309.3t 09459 3531.1 201.4 301.13200.41

12 *96 *141 ,954 19(3. 05.53241.? 102.2 302.22 300.2R )Oo4 295,46 1p099. 300.6 200.,9 300.5 3200.4
5? ** 4*1 3991 391.2 301-2 30 1.2 10.2 2531.2J 0 3002 09 1 *999 5698.9 3 00.3 200.5 (13.34100.1

6* *516 53*59 ;.99s 56*~~~~0-$0 191.563 101. I2 301.1 301.1 1056. 356.4 1.? 3945-3 30535 00. 56 00.0 ass9. 0
6? *'' '454 ~~W1v'f0.9 100-2 5600.56 31.2 305,2 301.2 56012,2 299,?7 299:,: ,4 394. 5 . 249 .? ace., aes.s

72 5366 4155 .0? 30 100. 11$0, 200.2 201.2 200.2 101,2 259.1 213-3 200.2 29$19. 291.5 295.5 211.2
77 *456 41454 0.90019.2 1094; 390.2 208.2 200.2 100,4 299.2 296,2 297.91 *99.4 2945.3 2411.1 219.0
1? 415 410454 0.993 8300.2 300.2 300 .2 200.2 300.2 300.2 251019 297.09297.7 ROO6.1 2418 .9 296.8 218. 7
17 441 4141 3.190 299.2 251.2 219.2 200.2 300.2 100.2 299.19 292>9 297.3 298.4 298.? 291.5 298.3

141? 4145 41*5 5.7 5699- 2951.56 299.2 299.2 29,19.3 2 9 la2 291. 297.4 I3 297.0 5990.2l 2953.3 299.18 2 987.0
117 *416 4554 56.96' 2O. 99.56 215 2 99.2 2991.2 291 .2a 2V952 911.9 *l6 9 294.11 299.4 298. 297.3 297.8
127 *410 454545 I 1.74 *1 99.2 6 #9.2 258.2 219,2 299.2 *99.20 2$?7? 294., 0*6.4 297.9 397.1 257.5 297.5
±3? d341 45454 $,973 593.3 896.2 299.2 293.2 21642 296.2 257.4 299.0 291.9 29?-.4 297.4 297.4 2174-
14? 03404 445 1.97* 390.2 298.2 298.2 290.2 296.2 290.2 Z97,4 299.5 291.3 217.2 237.5 217.2 297,2



Table 29B - Inferred Pressurant Distribution, Scaling Run 51, Test Configuration 5:
Two 1.52-cm Nozzles

r r r I,

Is) (C) (IC) (IC)

COMMENCE VALVE OPENING
0.0 21>4 21.4 142,0
3.0 21.7 21.7 22-0

VALVE FULLY OPEN
2.0 24,1 24.3 21.4
3.8 25.6 27.4 c 1.4
4.0 28.9 3560 . 1.7
5.0 30.4 33.2 20.3
0.0 at.s 35.0 a2.0
7.0 32.2 36.4 21.7
0.8 32.5 37.1 22.2
9.8 32.r 37.9 22.8

30.9 223.0 38,3 23.2

12,0 33.0 39.3 24.0
13.0 33.0 39.2 24.3

14.0 32.9 39.3 24.4
13.0 32.7 39.2 24.8

CMIVENCE VALVE CLOSURE
36.0 32.6 39.1 25.0
37.0 32.3 38.9 25.1

VALVE FOLLY CLOSED
1t.0 32.1 3m6> 26.0
19.0 31.3 37.5 24.1
20.0 3212 37.3 24.6
23.0 30.7 36.6 24.4
22.0 30.6 3-4> 24.3
23.0 30.3 36.0 24.1
24.0 30.1 35.8 24.0
25.0 30.0 35.5 24.0
26.0 29.0 35.3 23.5
27.0 25.7 35>1 23.8
28.0 29.7 35.1 23.8
29.0 29.4 34.6 23.7
30.0 29.2 34.4 23.6
33.0 29.2 24.4 23.6
32.0 29.1 34.2 23.5
33.0 26.9 34.0 23.5
34.0 20.9 34.0 23.5

p plae

8 0o.09a0
1066,1 6.2002

±14.4
is .9

16 5la .
1S .2
1S .7

13 .2
36.i

16.6
a B.

±5.2

& .9392

2. 0303
.05 65
.6914
.684i9
,69BO

.53 03

.5043a

. 49 3

.4?61

.4755
-4555

Presusant Fractions (XM at Locations I

I 1 2 3 4 5 6 7 8 9 10 11 12 13

0.000 0.000 0.000 0.000, o ,o00. .3 0.000 0.00005 30o2.ooo o. 0 .0 00 12 40 0.000
.006 .64-±.041.042-1,045 .660 .C60 -. 361 ±.34± .660 .320 -. 361 -. 020 -. 361

.064

.-1 24

.172

.214

.250

.2e3

.312

.338

.3551
-4342

.401

.419

.4 3!

.443

37.? .4719
72.2 .4209

35.4
31 .3

20 3
7.0

7.3

7,5

7.7
0 .0

151.9
8.2
0 .0
8 .3
8.5
0 .0

.2062

.1 8 2 5
.0382
.11II
.0406
.0 34
.04 27
. 4 4 35
.0442
.0451

0 .0000
.0 926
.0476

0, 0000
.0486
.0455

0 .0000

-. 027
. 150
.328
.140
.224
.272

2±55
. 1 4 

.324

.37s

. 3 1 s

.402
.4a3

. 32 .651 .312 - .027 -. 027 .041 -. 1 2 .109 -. 230 -. 128 -.O5 .075

.276 .275a5.76 .110 1l.0 .S3Q .075 .030 -. 02! .0o0 .013 .0o8

.2 1 .30a .263 .1713 .218 .1a8 .155 .119 .074 II .1±9 .164

.210 .295 .295 .210 .21± .233 .210 .210 .163 .171 .195 .218

.260 .253 .295 .260 .260 .260 .238 .2t7 .210 .231 .20 .2Z60

.272 .272 .340 .272 .272 .306 .299 .285 .25s .272 .261 .292

.3 1 .316 .316 .3 .36 .3±5 .326 .3S6 .296 .283 .209 .29 30 .323
-327 .360 .360 .360 .350 347 .340 .320 320 .334 .327 .24
.334 .334 399 .334 -299 .373 .300 .353 .313 .373 .360 .367
.35? .35? -ni .257 .423 .397 .iO) .3?? .397 .397 .390 .39?
.379 .378 .378 .278 .378 .417 .424 .424 .417 .424 .431 .411
.391 .391 .391 .391 .424 .431 .458 .431 .437 .451 .424 .417
-4(2 .402 .402 .402 .470 .449 .476 .436 .483 .449 .436 .449
.403 .472 .403 .472 .472 .465 .45S .465 .455 .472 .459 .43s

z
IX
t7
1-0
M
IV

0

LA

.464 . .498 .443 .479 .479 .479 .479 .443 .479 .430 .485 .454 .471 .471
.475 .471 .471 .471 .471 .471 .471 .471 .479 .4S6 .486 .493 .471 .464

.480

.4810
.480
.480
.400
.480
.480
.480
.41(
.4a0
.48(0

.4a0

.480

.480

.480

.4ao

.480

.457
.42?

.4 63

.449

.4 46

.4ss
, 477
.469
.4s5
.460
.448
-438
.488
.4 79
.410

.457 .457 .4?7 .457 .457 ,479 .509 .479 .516 ,516 .5(02 .494

.427 .427 .427 .505 .505 .905 .497 .497 .555 .513 .513 .490

.401 .4( .5480 .4ad .530 . 48h .496 . d72 484 .519 .49g .48S

.465 .465 .465 .465 .465 .489 .498 .465 .506 .498 .492 .498
-459 .459 .459 .459 .459 .484 5129 .484 .501 .509 ,500 .500
.449 .449 .449 .449 .449 .508 .530 .491 .516 558 .50o .508
.446 .446 .446 .446 .446 .5t4 .523 .497 .506 .514 ,497 .514
.489 .489 .403 .485 .409 .507 .489 .481 .481 .472 .481 .48±
.477 .477 .477 .477 .477 .485 .503 .468 .405 .485 .460 .405
.469 .469 465 .469 .449 .48? .514 .469 .470 .505 .487 .48?
.465 . 465 .465 .465 .465 .5(11 .501 .483 .501 .492 .483 .492
.460 .460 .460 .460 .460 .496 .533 .478 .49S .514 .478 .407
.446 .449 .448 .448 .448 .522 .522 .522 .504 .494 .4a5 .504
.484 .484 .438 .438 .439 .494 .512 .503 .521 .484 .494 .512
.488 .488 .488 .481 .488 .469 .49? .460 .479 .479 .460 .469
.475 .479 .47g .473 .479 .489 .498 .485 .470 .460 .470 .489
.480e .480 . 480 .480 .410 .471 .509 .471 .410 .471 .461 .490

ON



Table 30A - Scaling Run 52, Test Configuration 5: Two 1.52-cm Nozzles

Chmbr AbasouW9 TomptrOta6 (K at Loaions I

4
297.2
297.2
297.2
297.2
297.2
257.2
360.2
303.2
IOS . 2

32)7. 2

200 . 2

3108.2
31)9.8
*92 2

309.3309.2
109 .2

30530. 2a4/ a 2

3569, 2

30?. 2
307.2
307.2

3537.3

206.2
304. 2
300.2

305.2
31)4.2
304.2303. 2

1103.2
303.2
302 .2302.2
302 . a

iOQ6. 2204 0. 

301.2
30*4.2

30,-a. 
3ee , 2

ee .21 0412 2
38042.2

S
297.2
2 97 . 2
297.2
297.2
2g97 2t

29?.2
3et .2
3 n4 9 

002
8*0 2

4-2
3010 .

3(56.2

30?,;

30? .2

-3568.2

3 47. 2

a34e .73 06.2
30(5. a

3" .4 2

3i35.32
309 .5.

3 0 .2

3568.2_

303.2

30?3.2
307.2
3062.2

30 .2

302.2

303.3

304 .2

303.

300 2
302.2

302.2
391.2

6
297-2

297 .2
297 .2

397 .2
2S7 .2

3037 

2 9 g7.2

30t 52
3 05.7
30S .2
30 7.2
308 .2

309 .2
40 4.2
308 .2
308 .2
309 .2

44r 3 2

307 .2
-J07 .2
a47 .2
307 .2

107.2

306 .2
106 .2
306 .2
306 .2
305.2

304 2
304.2a
104 .2

303.2

303 .2
302-230 2, 2
3e2 > 2

lo~t ̂ t
3^!1 .2

oe 9.2
eo309
e0 ".

.7

2±9.?

296.7
296,73e 9 , 7

296 .?
3 o 11 7301.?

206.2

307.6
307.6

307 .
307.8307.6
307.6307.5
307.0
307 5
307.3
306 0

3055.55
3055.2

305 .
301.4
305.4

a a S . a

3G)4. 8104.3B

3043,
303,5

302.5

801 .

30a ;
809.6
399 8a 90 t 

291.13
299,19

293.3

2 0f .
295,3
295,4
295.4
291.4290 74

3412.73 04.,4
304 4

346.0
386.2
306.73 46 7
356.4
305.5
306.3
3es03

3 09 , 7
305.5
304 .9
304 .4

2 04 .5104 .,3414.0

3 03.41308>5R
3J4 3a9

34%1.3

Vi0 0.

80( ..
19*2.

200.*t 9

56092
040 a

298.0 
230. 
298.0S
3S8.0

299 .0

29, 

295,1O
295.8O
2 95, 0

295.0
293.2
3 0 0. 4
3 0 2 . 4
303 3 S
30 45
305 S 6
304 3
306.2
306. 1

306. 0

305. 9

300. 0
205.1
309.0305.56
204,.8304

304 7

3(a54.04303. 4

J 0 3. S

103.9
302 .9

wwr . t

J01*09

390.19

2ss o
3±9.2

29g .50

319.0

395 .3

297.83

10
296, -

256.7
2 96 .4
296.7
296 .6
296 .7
300 .5
3 02 .4
304 .7

306 .9
307.5
307.1
307. 9

307 e9
307 7

3 .4
351,4 .
3(57.3306 s
30a.56
3§6, 4

3019 .9306.0

305 4

304.5

0 4 .23
303.11
3 02 . S
302. 1

341 .7lot 7

30* .32
3 a I . 2
3 044 . 4301.2
3co-, 340 - 4

2 S 9. 8

299.5

2 9 1
299 1

11
296.7
296 7
29 .5
2956 7
2g)6 5
296.5

302 0
3 04 4
3065 0
306 .8
307 .2
30l.6
307 .
307.8

307.19
307.3
307 3

U2 .4

30e7, 2
3(545.9
306.,
1569 .9

3056 .
3(519 .53(9 -1o
30 .0o

303a.0 

304.6
314 .3

303.3
302 9
302.4
303.0

301.3
301.3
300.9
300.8
3004 

299 .9
299 .6
299.2
299.2
291 .0

12
296.5
296.4
2955.4
296.5

29 6.5
295.9
30t1 7
304 .3

306 g
304 .3ec7.4
307.5
3 0 ?. 3
307.5
307,4X
3 a Z. I
30C, I

3(556.0

30 41

395.0
3994,309.

303. S 

304.7

t§3. o
3 a . 6
3 0 1 . 2

30g5,6
302 .4
3 0 2. 0
301.6

23019, 3
2S% .4

301.3
301.1
300.6
3(10.2

299.0

298 |.9

13
296 4
296.4
296.3
296,4
296 ,3
296.4
29? 7
256£.2
303.?
30S 2
306.1
3536.1
386.9
3127.3

307 ,3107 .
I 07 ,2

3 et , 

ief ,7

3 0 4 $

3 04 .$

3 04 ,304 .0

342d.

l0s.?

3 01 5301 .0

3eo9-9

300.4
3040

/554 .0

2 g g. 

2 99 1
2356.9

301.5

COORO 2007ES

I 5 1HETA 2
(44 CD1G) (II)

1 04-47 45 -O.152
2 0.4137 45 -0.076
3 0.457 41 05.0
4 0.457 41 0.*75

S 0.457 45 0.152
6 53*5? 405 4 5. 2 29

7 0.457 41 (.530
a 0.457 45 0.610
9 0.457 45 0.687

1A0 .45? 'S 0.362

11 0.457 43 1.830

12 0.457 45 o.s94
13 0.457 41 0.992

4N

prm
Tank

P
(s) (am

-3 6.*4

-2 4*

-i *45*
0 6.293
I c.e70

3 5.6±9X
4 9.C433

4 39,44

* 4.691
9 441

11o( 4 32
Il 4.163
S2 4.0SI
01 3.916
564 3 .7*3
09 3.370

00 
07 3 .153
56 3.513

31 *4*

23 *4*
23 *s*
34 *;4

21 *4a

a 4 0
35 66

36 *s-

C4 *4*51 *4*

71 41414
74 *45.
86 41*41

94X *44

124 ~**

(K)

4*.

9(5? .2

279 7

2 7582277

2M .727ti 22t .? 
274.2
2 74 .a274.2
273.7
273.2

273.2
2 7 3 2268.7
370.2

464

.*.

***

464
4*6

59"

*414
41..41

Chambor

{atm}

1.01?
0 - 0±7
1,017
13018

I3- 075
1 162
1.243
1,310
lsiRl
1. 456

1.502

1 642
0. 699
1.773
2.826
1.876

I 9 72
2.e08
2 026

a. on2 e z 

2 cl3

2.013

2.41020132.1ot

t .904

4 - I 516

1. g96

S . 99I

' .995

t.911I .9519
1.164

9 74

J.171

1 2
*17.2 *57.2
297.2 297.2
297.2 297.2
237.2 297.2
297.2 297.2
297.7 297.2
299.2 299.2
301.2 300.2
304.7 303.2
306.2 305 .2
307 .2 306 7
300 .2 397 .2
300.2 300.2
309.2 308.2
309.2 309.2
309.2 3041.2
309.2 309.2
31092 309.2
0491.a 30a- 2
3041.a 315.?
308 .2 0 .17
308 .2 30S, 2
34 a . a 30 .2
106.2 19¼.2
3071.2 3(Q7.-2
30?.2 397.2

ao7.a 307,11
304 .2 30 62 a
106-2 3045.2
306-2 3MA.2
30(5,2 106.2
3d5~t $0519854.1Z 3(54,5
;40,4 04 . a

354.12 304.2
30 ±.2 a 3. 2

892.2 302.2
30o .2 3(432
302.2 312.2
302.2 302.2
392.2 301.2
302.2 302.2392.2 301.Z
300 .2 341.2
301.2 320.2
38 0.2 300.2
308.2 304t.2300.2 304.2
z0oo. 34 40.2

3
29?7.2
297 .2
2 9 7 .2
2g9 .2
297 .2
2 9 7 .2
2 sa . 2298 .2340.2
3 0 2.7
3 5 .2
306 .7
307 .2
3 00.2
300 .2308.23 08 .2
308.75
309 .2

e* .2
35641.?

3 of .2

4 a s.7

300I ao

;ass .2

. 4-.2

3 3P4.2

30 6.2

a. J~. 

a 303.2306 .2
3t66.2

452 .2
304 .2

3 a83.2
303.2
303 .2
3402.2
302.2
302.2
3! a¢.2
30 3e.2

!300.2
300.2

!3554.2

0
Z
Sri

0
X
r-

TI

15,

C)



Table 30B - Inferred Pressurant Distribution, Scaling Run 52, Test Configuration 5:
Two 1L52-cm Nozzles

W* (IC) (C) ('C)

COMMENCE VALVE OPENING
0.e 23.5 23.5 55.1
1.0 25.6 25.5 29.0

VALVE FULLY OPEN
2.0 20.0 28.2 26.3
3.0 30.5 33.7 23.9
4.0 12.2 34.4 23.55
1.0 33.2 36.2 23.9
4.0 33.9 37.5 24.3
7,0 34.4 38.7 24.7
0.0 34.5 39.3 25.0
9.0 34.0 40.0 25.4
00,8 34.9 40.5 25.8
13.0 34.9 40.8 26.2
12.0 34.9 41.0 26.5
13.0 34.0 41.0 26.7
14.0 34.6 40.9 26.9

COMMENCE VALVE CLOSURE
15.0 34.4 40.8 27.0
15.0 34.1 40.3 27.2

VALVE FULLY CLOSES
57.8 33.5 40.2 27.0
16-3 33.3 39.3 2-7
19.0 32.8 34.6 26.5
20.0 12.5 33.2 26.2
21.0 32.2 3. 7 26-2
a20 o 1.9 37.3 06.5

23>5 31.9 37.3 26.4
24.0 31.6 3S.: aS.1
25.0 35.4 36.C 25.8
26 .0 33,4 36.4 25>2
27,0 31.3 36.4 8.57
21.0 31.0 36.0 25.6
29.0 30.8 31.7 20.1
30.0 30.8 31.7 25.5
31.6 39-5 25.3 25.4
32.0 30.7 355 2 .
33.4 30.4 35.0 25.3
34.8 30.4 300 235.3

Pressurant Fractions (X) at Locations I

p p/e

4.6 0 .0000
1S1.7 9.0068

6 0.5
2 1 .
17:3
1 6.9
1 6.7
1 5.5
17.0
1 5.8
15.7
17.0
£ 5.7
17.4
18 .5

4.2429
1 .2446

.9133

.0259

.7s52

.6402

.67 06

.57 46

.52 65

.7265

.4919

.47 50

.4 15

1a .5 .44 5S
9 .9 .4804

3.1
a -
2 .5
I .7
3 . 8

I .,
0 .0

1.0

2 .1

- .1
2 .zt
Is . i

2.2
0 .0

.125t

. t %2

. I10

.0,32

.0061

.o091
0 .0000

.0924

.04 75
a .0oe0

.04la

.0958

.0 14
0 .00O0

.1061
- . 0536

. t0ss
3. 0000

X? 1 2 3 4 S 6 S 9 tO II 12 13

0.000 0..000000000.0000.0000.0000,00530.000(00 .oO 00.0o0o 0.000 0.000
.046 -. 126 .016 -. 269 -. 269 .015 -. t26 -.123 .243 .300 .520 .073 .414 -. 1t3

.111

.162

.20!

.243

.277

.306

.333

.3S57

.378

.404

.4 21.

.437

.452

.592 .S55 .8S5 .055 .329 .592 -. 196 - .722 -. 302 - .564 -. 459 - .3302 - .091

.112 .279 .343 .279 .152 .279 .152 .114 .127 .025 .038 .050 .t14

.217 .263 .263 .263 .J70 .310 .23! .170 ±190 .123 .123 .142 .£1)

.217 .257 .257 .257 .211 .298 .257 .233 .273 .20a .192 .216 .241

.2C3 .30.0 .300 .3053 .225 .338 .2 93 .255 .2710 .2410 .247 .270 .293

.332 .296 .296 .296 .296 .332 .303 .303 .2a9 .310 .209 .303 .312

.258 .333 .333 .333 .333 .368 .341 .333 .223 .19 326 .333 .340

.339 .305 .373 .105 .303 .4(8 .38o .353 .3u0i .3167 35 .3S. .,BO

.372 .338 .372 .338 .330 .372 .399 .405 .378 .399 .399 .405 .399

.393 .355 .359 .359 .359 .393 .434 .421 .441 .420 .428 .434 .441

.410 .376 .376 .376 .376 .410 .451 .451 .43S .450 .459 .445 .45t

.419 .384 .3B4 .384 .384 .419 .467 .460 .474 .474 .467 .481 .481

.418 .383 .454 .383 .3203 .490 .468 .49 .468 .468 .490 .452 .497

.465 .420 .420 .420 .420 .456 .492 .470 .48! .495

.470 .406 .448 .440 .448 .440 .486 .478 .53± .478

.480
*80

.480

.410

.480

.460

.460

.480

.490

.430

.480

.490

.460

.460
.440
.480
.480
.490

.467 .428 .428 .428 .420 .467 .497 .497 .5±2
.434 .474 .a34 .394 .474 .514 .492 .506 .490
.405 .444 .444 .444 .444 .495 .485 .4AS .493
.473 .433 .433 .433 .433 .475 .483 .317 .475
.464 .421 .42± .421 .421 .464 .507 .499 .490
.413 .406 .400 .408 .453 .413 .206 .315 .513

.504 .450 .460 .371 .460 .-54 .486 .495 .460

.403 .442 .442 .341 .442 .469 .506 .408 .453

.414 .437 .437 .437 .437 .444 .St± .404 502

.476 .430 .430 .430 .430 .476 .514 .514 .504

.471 .424 .424 .424 :424 .471 .520 .518 4A1

.466 .418 .418 .410 .418 .456 .S34 .495 .505

.495 .451 .456 .406 .406 .45 .524 .504 .314

.522 >473 .473 .37? .375 .522 .493 .503 .483

.S10 .453 .4.3 -355 .451 ,5i0 .499 .?59 .45)

.498 .449 .449 .449 .445 .499 .479 .479 .488
.493 .441 .441 .441 .441 .493 .503 .472 .493
.486 .435 .435 .435 .43s .446 .406 .517 .486

7
3-

7O

10

00

C>
t-i492 .478 .499 .507

.508 .493 .486 .501)

.5202 .5202

.s3.3 .314

.502 .502

.50s .3 17

.5331 .3se7
.524 .533
.5 13 .0 1±
.524 .409
.5s0 .493.5564 ,3514
.5255 . 509s
.53 4 .4 95
.3±4 . 14
.501 .439
.4;; .4.9
.513 .402
.517 .5057

.520 .529
.105 .3. 22

.3.12 .518

..2 . '5± 
.is:; . 5 3 3
.,S04 .522
.s24 .324
.52± .5,1±
.504 .554
,.3.09 . 5 2 8a
.53W4 ,.543
.3.43 .5*1
. 5±2 .512

,.498 .5os
. 123 .5±3

.5(575 . 5 3 7

(n



Table 31A - Scaling Run 53, Test Configuration 5: Two 1.52-cm Nozzles

CbAmter
r", P

55.53 1.016
2 15* 1.o0s
414141 1,016

297 .2 1. 2 82
*241.2 1,1t70
278.2 1,249
271.2 1. 312
276.7 1. 395
274.2 1. 4553
275.2 1.525
274.2 1.58a
274.2 13.765
273.2 1.732
273.2 1.7S7
273.2 I.8a 3
273.2 3.881I
273.2 1.929
273.2 1.977
273.2 2.022
266.7 2.025

414* 2. 5 19
.4* 2.016
,555 . 2.435

* 2.615t
54* 2,014

556 2.012
,5.4 2.012

551*o 2.010
.41* 2.009

4s*e 2.001
645* 1.991
*see 1.925
set,1 1.992
*4* .1.919 
St*14 1.909
*65 1.987
see4 1.983
55.4 1.984
see4 1.982
04.4 1.979
55.. 1,977
*41 1.9171
*4* 3.419Z9
4*$ t. 7
4*we l.
_ _. 

. 1
297.2
297 .2
257 .2
2 I,7 .
2#7 .2S
217 .7
3(0 .l2
303.2
345 .2

3047 .2

30 .2 
19 .a31)9 .2

309.2a

3(59.2

3.09.2

107.2

306.2

3.06.2

3069.2

3± v .2
3r54.2
304.2

302.2
3v52 .2
302.2
302.2S
3052 .2
30 1.2
301X.2

1560 .s

2

2g1 7 2

2S 3 a

297 .2
297.0

320. 2
297.2

303.07

31±. 23.569.2

3 o 0i;
3Q 0 2

1567.2
3568.2
3568 .2

3eo9.2

399.2

3569, 7

308.2
3v0 .2 
303.2
307A - 2

306 . 2
3019.2

3. 3 O.2

302,2X
3.a e. 2

3
297 .2
297.2

21)7.2

29t .2
307 .2
297 .2
298 .2

31219.2
3566 .2

300.2
31)9.2

31)9.2

389 .2
a309.2
308.2
a1s9.2
3e81.2
'3A57 ,e

3 47 5 2

307.2

3 0 7 .

34t? .2

34 On .2

3.06.2
806 .2
3.06.2
3.06.2
3 04 .2
3 0 3 .2

ia .a 2

3.04 .2
3142.2

03.2

3.03 .2

3 087.2

3402.2

301 .2

340.2

349.2

3 0 6 2

21

a1)29 'a '

29
30:
9 '
2 9
239
30

30
3A0
30
30
30
30
30
30
30
350

30

30
30
30
30
30

30
2 0

21430
20
30
30
314
3D)

3 0
320
320
30
3 a
34)
34)
30
3 030
3,0
31)
35a
30

00.2 34QO.2 l0

CbAmbef AbsokWc TeoPtur (K) t Locations l

4 S 6 7 8 9 10
7.2 297.1 2S7.7 294.4 295.4 294.9 296.!
7.2 297.2 297.2 296.7 ;123.2- 29.5.0 296,C
7.2 297.2 297.2 290.4 295.4 294.8 296,1
7.2 297.2 297.7 296.7 295.3 293.0 29465
7.2 297.2 297.2 296.4 295.3 294.8 296,6
7.2 297.7 297.7 296.7 293.! 295.3 296.7
9.2 300.2 300.2 298.8 298.4 297.7 2S1S7
2.2 302.2 102.7 301.0 301.0 104.4 3e2,7
4.2 340.2 305.2 303.! 302.7 302.4 304.S
3.2 306.2 306.2 305.0 304.4 30(3.18 2(53.9
6.7 307.2 306.1 30C6o 301.6 304.tl 3075,
7.2 309.2 308.2 201.7 306.6 305.7 53051,
8.2 3(0.2 308.2 307.3 306.2 395.2 407,7
05.2 300.2 340.2 307.5 306.5 304.2 3(9,*
0.2 309.2 308.2 307.C 306.5 3(0C.4 30(,80
9 2 309.2 309.2 307.8 304.6 3104. 389,0
9.2 309.2 309.2 307.6 396.6 30-.t 3(5.0
9.2 309.2 309.2 307.8 386.4 356.4 30.1)
9.2 309.2 349.2 307.5 306.4 300.3 3WA.2
9.2 309.2 308.2 307.5 306.2 305.9 307,
0.? 300.2 308.2 307.2 306.2 350.v 367.2
8.2 309.2 308.2 307.1 305.1 30s.9 340.
9.2 349.2 308.2 306.7 305.7 3010.3 3(50,9
* 35,h7]a 320? .2 5 7 1 125 hQ50 3±h4.5 1 Ah s

7.2 307.2 307.2 30(.0 304.9 315.0 306.0
7.2 367.2 307.2 30!.? 304.9 3.04 3(5.1
7.2 317.2 307.2 301.6 304.5 304.5 30(5,?
7.2 3016.7 306.7 305.3 304.4 301.2 301.2
6 2 322.2 30s1.2 353.3 304.4 303.8 301.3
6.2 306.2 306.2 3105.3 303.9 303.9 305.2
55.2 306.2 306.2 30s.0 303.0 305.9 e34.0
6.2 306.2z 306.2 304.8a 303.9 3v3.5 04.
15.2 305.2 305.2 2(4.3 308.0 30(.0 804.2
15.2 305.2 305.2 303.6 302.4 3026, 303.S
4.2 304.2 304.2 303.0 302.0 3e1.s 303A2
4.2 304.2 304.2 302.5 301.4 30t.2 802.0
3.2 303.2 304.2 302.2 300.2 1 00, 18 2A.4
3.2 303.2 303.2 302.0 300.9 308.s5 8 ,O
3.2 303.2 303.2 201.5 300.2 30.1t 3Ot.6
3.2 302.2 303.2 3(1.4 34003 301.5 3801.
2.2 302.2 302.2 301>0 300.1 299.11 3(.2
2.2 a02.2 302.2 301.8 300.1 299.5 o300,
2.2 302.2 302.2 300.0 209.,5 299.3 3¢0(.
1..2 301.2 302.2 304.3 299.3 298.1 400.3
1.2 301.2 301.2 30.0. 219.19 29.7 309.0
1.2 301.2 301.2 299.0 298.1 290.5 29.0

0.2 300.2 200.2 2941.1 2049. 31* 9.56 *9-
0.2 300.2 100.2 292.2 R04.2t 10,99 ;11.2
I.2 330.2 1030.2 2941. 208.0 *971 *491.0

11

2911.4
t9f4 .4
295 .7

299 -5

304 .4

3I 0 ?

306.6
3(57 .2
3(5? .11
10(7 .6
30? .4
307.6

307.3
307.4

3 e 7 , 

3 a .3
115 6.4
306.4

1106.+

1109.9

30S 4 
3 0 5 .5

304.83
3 0 5 .

3 0 2 .4

30t 2§

1100.4

30t .0

3 0 0 

30(4.9O
2gg4 .1

1102 .2
2S11 .1p

'2
296.4a

3(53 - 9

8(5, 9

306.2

3055. 0
3t?. 11

307. S

$07.2

ao.4

$07.2
307.1d

J4 4 

307.53
$06.9

81)6.1

1532 41

1 4 

30!. 9
3 I)1l.4
309 .2

304.9
304. 7

3014.51

902 . 4
302.4

301 .1

300 .9

300 .2

2g91 . 3
2945.
_jj.9

13
896 .2
296 .2
296.2
296 .2
296.2
29 .11
1190.1
10± .2

2394 a

1154.9)
205.7

3.00 .8
3 0 i .

320 .2

307.1i30 . t
3ar7 .1

307 .4
3 a6 .
31255.9

306i.0
2125 .

3 15 .53125.4
3 0 5 .4
11129 .0

304 .S
304 .5
3124 .S

03 a.
0:3 .4
303.
302.5
302.3
30t .9
301 .5
30± .3
310± .0

2111.3

29 9 0 

2a5* .0

Coonaf INagEO
± 8 THETA 3
cli (DEG> (8>

2 O.45? 4S -(5076
3 (.4957 45 0,0
4 0.45? 45 (.076
5 (5.457 4 5 (512
6 045? 45 (.229
7 5.45? 45 0.530
e (5457 45 0.610
9 (545? 45 0.60?

t0 o.457 45 0.762
|1 0(457 45 0.038
t2 05457 4! 0.914
13 0.457 45 0.991

ON~
ON

TaktTpr P

-4 *4*
-3 455
-7 4*i

0 6.2755

2 5.0341
3 . I33
4 9 .406
19 0.223
6 1 .035

0 4.483
94 4. 454

10 4.895
11 4,369
12 4.400
13 J.504
34 3.759
19 11.652
16 3.518
I7 3.548

09 .44

22 4144

23 *,
24 ,*
25 4
26 *44

3t6 *441

1; S

41 4*45

46 *41

C1 .

'A6 414*

06 *5796 554

196 *54

z~
S
I-)p

Fri
>4

x-

77

z"

3-
t-'



Table 31B - Inferred Pressurant Distribution, Scaling Run 53, Test Configuration 5:
Two 1.52-cm Nozzles

I 71 7r . r,
(3) (IC) (IC) (cI

CONHENCE VALVE OPE"ING
4.0 23.5 23.5 77.4
1.e 25.9 25.1 24.1

VALVE FULLY OPEN
3.6 29.? 29.4 2a.3

3.0 30.4 32.4 22.1
4.0 32.3 34.7 22.3
5.4 33.2 36.5 22.1
6.0 33.9 37.9 23.5
7.0 34.4 39.0 24.1
3.6 34.5 39.5 24.6
1.0 34.7 40.2 25.1

10.0 35.0 40.3 25.6
13. 34.9 41.1 25.!

±3.6 14.0 41.> 26.5
14,0 34.6 41.1 26.7

COMNUNCE VaL45E CLOSURE
33.0 34.4 41-0 26.9
16.0 14.2 40.8 27.0

VALVE FOLLY CLOSED
17.0 33.9 40.3 26.1
18.0 33.3 31.4 26.6
15.0 33.0 39.0 26.4
25.0 32.5 38.3 26.2
21.0 32.4 38.1 26.1
22.0 32.2 37.5 26.1
23.0 31.9 37.4 21.9
24.0 31.9 37.4 25>.
25.0 31.6 37.0 25.i
26.0 31.5 36.8 25.7
27.0 31-3 3C.5 25.6
28.0 31.1 36.3 25.5
21.0 31.1 36.3 25.5
30.0 30.8 35.9 25.4
31.0 30.8 35.9 25.4
32.0 30.5 35.4 25.3
si.i 101' 35.6 25.1
34.0 30.4 35.2 25.2

YXx

P p/e

4.3
115.5

40 .1
141.6

19 .3

06 7
is . 6

15.9
17.0
±6 .1

15.1
±6 .6

37.3

16.3
8.4

2 .2
2.0
1 .5

2. 3
.8

O1.70.0

I 7
.51-97

.9
0.0
1.9
0 .0
2 .0

-1 .0
2.0

Presarant Fractions (X) at Locations I

4 5 6 1 S 9 10 11 12 132?

o . eooo4 
8.1142

2 .oa73

1.1345
1 .0631
.8042
.6 8 02
.656?
.68 63
.7523

-.5 2 54.483i

-4759

.4764

.4731

.45 22

.± 17

.1512

.0752

.1237

.04 26

.0434

.0981
0 .0000
.09 24
.04 75
.0484
.04 94
0. 0000
.1018

0.0000
.106t-
.0537 
.1084

0.000 0.00 0.000o .0o0 0.e0e 0.000 0.000oo 0.040 e0.0oo o1eo004 o.ooa )1 0.000
.051 -.131 .384 1.414 .384 -.647 -. 133 .281 -. 544 -. 028 -. 647 -.143 .384

164
.209
.246
.278
..07
.3JS
.3CS-3415

.4cs5. 3 6 5

.438A422

.452

.466

.478

.4749

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.479

.051 .336 .302 .136 .136 .136 .252 .053 .1ts -. 030 -. 014 .065

.110 .197 .197 .197 .103 .150 .216 .178 .l88 .084 .122 .160
-216 .W36 .256 .256 .176 .216 .232 .184 .216 .160 .155 .184
.254 .254 .291 .254 .217 .291 .3269 210 .254 .195 .217 .239

.271 .s30 .305- .305 .236 .-27 .105 .271 .27@ .25a .254 .210

.258 298 .24189 298 .290 >331 .124 .318 .(04 .294 .294 .31t

.299 .333 .323 .333 .313 .566 .346 .333 .339 .312 .313 .346

.344 .311 .377 .377 .311 .410 .384 .377 .371 .357 .371 .177

.360 .347 .347 .347 .347 .380 .406(5 .46 .413 .393 .413 .413

.356 .363 .363 .363 .363 .316 .436 .422 .442 .422 .429 .429
* 4;2 *;;; .3;9 ;;s9 37; * 4;2 .43' .:32 .-4 .433a .4SE .- 6 i
.421 >387 .387 .387 .387 .421 .468 462 .469 .489 .468 .475

.421 .387 .35? .38? .4s6 .4*0 .470 .477 .483 .4706 -. 4?7 483

.420 .425 .436 .420 .435 .491 .491 .47±' .477 .491 .4?7 .431

.416 .453 .413 .453 .453 .49 .496 .504 .489 .4A9 .540 .496

.467 .421 .429 .425 .429 .467 504 .4s9 .304 .519 .511 .334

.432 :471 .471 .393 .471 .519 .479 .510 .n02 .479 .510 .102

.417 .447 .44? .447 .447 .497 .. 03 .4s5 .471 .503 .495 .303

-479 .437 .437 .437 .437 .479 .520 .48? .503 .503 .495 .520

.471 .429 .429 .429 .429 .471 .504 .513 .496 .513 .529 .521

.452 .410 -410 .410 .452 .494 .528 .503 .503 .537 .513 .520

.497 .454 .454 .454 .454 .497 .489 .463 .497 .489 .497 .506

.491. .440 .448 .448 .448 .491 .403 .500 .483 .491 .517 .500

.485 .440 .44t .440 .444 .485 .494 .503 .476 .520 .494 .511

.475 .433 .433 .433 .433 .479 .5£5 .480 .506 .515 .497 .524

.475 .425 .429 .429 .429 .475 .503 .503 .521 .530 .521 .521

.467 >421 .421 .421 .421 .467 .504 .532 .504 .523 .523 .514

.493 .446 .446 .400 .446 .446 .502 .502 .493 .521 .502 .521

.518 .470 .470 .375 .470 .423 .499 .470 .509 .490 .5s9 .528

.457 .449 .449 .449 .449 .497 .487 .407 .478 .497 .497 .497

.494 .444 .444 .444 .444 .494 .494 .404 .504 .494 .494 .513

.489 .440 .44(0 .440 .4440 .489 .491 .:508 .489) .5Si .i5U .S 9

.462 .432 .432 .432 .432 .482 .522 .492 .502 .522 .492 .512

.487

.136

.2 e1o
254

3246
37?

.4-l9

.4116

.468

.47(1

.a44
-475

.519

. 512

. 4 7 

.495
.4965
.511
.490
.403
.502

-497

.493

.514

.5±1

.499

. 4S7 

. 4 9 

. 4 1 9

.494

.452 

a'

Z
77r-

~0
W

00

CD



Table 32A - Scaling Run 54, Test Configuration 6: Three 1. 5 2-cm Nozzles

ProTAwe

t IP
(s) (atm

59 45* 45

-2 *454

0 *.'~10o

1 19.176

2 5.6s76
3 ,5301

* 4.7014

7 4.5 2
9 4.1(1

33 34s72

14 f *4
ON 319 *4of

3? *4*
18 *45

3*6*
356 *55

36 *455

4it *556

61 4441

101 *45

121 *41*

121 *46
131 *414

171 4154
151 .55*

206;2

2t5.4R

45,42

273.2
t.2

2 72.2
2 72.229 .2

270.2

273.2
7.2

4*a

4*0

4**

4*4

*41

*554

45*4

4164

Chamber
p

(arm)
1.016

5 . o1 6
. 017
1.816
1 .024A .1 16

1.24(5
1 .2.52
1.457
3.552
1. 643

, .730

2.5331

3.0541
2.o049

2.044
2.0462 .0 2 4

2.037
2.0e26

.2.024
a. cia

I2 4 (12

2.022
2.037
2.034
2.030t

I . 526

2. 90 0

1 .596

a. 9 3 

0 . 995

2 a I84

1. 18

1.971
3 .927
1.134a
1. s 7s

Chaolbwr Absojutes Topetratures (o at Locations I

298.1
296.2
298 .2
298 2
298.2
298.2
303 .2
305.2
3(18.2

310 .2
311 .2
Z110.2
3± 1.2
311 .23± ± .26
3±1 .2

150.41300 .a
309 .2
304 .a
7409.2
309 ,2

3es 0 2348.2 
10* .2

8(56 .2
70(56,2

344 .2363 .2
30 3.2

302 .2
302 4a
3Vi2.2

302.2
101.2
a0 1.2

30 0 .2
3eo07

2
2S7 .2
297. 2297,2297.2
24 7. 2
297.2as9 7 . 2

300.2
304.2
307.2
3(0 .2
3t. 2310.2

313.2
3±1,2

31 L2

Wa4 .

311.2

301, 2
30S6* Z

30. 2
3(59,2

81)9, 2
301 -

306 .2

3 0 I 

306.2g

312
i3o 4. 2

V32
13.22

40 0 r 2

30~2,

3o1,2

400.2
'569,3

3

2g97 2t297 2
2g97 92

2as7 2e297. 2

2g 6 2299 2

32 I 2

297.2

302 .2

3 09 ,7

3t06.2
340.2
31t5,7
3±12.2

Joe .
310 ,2

at a ,2

309.2
309.2

1 04 2g

331 .2

310 .2
30C5.0
3*9 .2
31(5.2

31* .2
309.2

3569 .2

300.2

3084.2

* 0* .2
307.2

3034.2
304.2
35592.2
305.2
304 .2
394 .2
11534.2

a403.2
103 .2

300.2
aee3.2

4

290.2

29.0 22911 2
298.2
299 . 2

3.2
306 . 2

11(a9,1)

309. 7

iOa9 2 

10.2

310.2

3560,?

3160.2

30o .7300.2
3109,2
309.2
309.2
309,2

144 2

309 .2
307.2
3538.2

3(10 4 2
30 . 2
3055.11
209.2

304 . 2
304.2

304 . 2
303. 2

30 2. 23(12.2
302.2
3 0 1. 2
3 01 -2

301 .2
30i .2
30 0, 2
300. 2
3e8. 2

5 6 7 8
298.2 299.2 296.7 298.5
298.2 299.2 296.4 295.7
29)8.2 299.2 296.7 295.5
298.2 290.2 291,5 295,?
290.9 2018.2 29.7 295,5
290.2 290.2 296.7 296.3
300.2 3o(.2 290.9 300.0
31)4.2 304.2 304.2 303.6
307.2 307.2 306.4 305.8

o309.2 30g.2 308.14 307.2
10.2 310.2 309.5 350.1

311.2 311.2 30s.9 308.7
313.2 313.2 310.0 3058,9
311.2 311.2 320.2 3009>0
3±i.2 3±1.2 314.2 300.0
310.7 310.? 310.0 304,6
3±0.2 310.2 309.4 35067
*130.1 310.2 359.0 034,t
310.2 310.2 309.? 307,9
310.2 310.2 308.? 307,6
309.7 3s9.? 320s.? 307,2
309.2 104.2 308.3 147.2
309.2 309.2 304.2 307,t
304 . 309.2 31).2 306.0
308.7 309.2 307.6 306,?
308.2 309.2 307.7 306.4
308.2 309.2 30oi.9 35063,
307.2 300.2 304.1 30572
304.2 307.2 305.6 314.1
306.2 306 .2 305.2 3(04 .1O
309.2 3o6.2 3014.8 403t
305.2 305 .2 303.8 302 .0
304.2 305.2 313.A4 302.Z
304.2 114.2 303.0 3e01.
304.2 304.2 302.? 30t01
303.7 304.2 30;.2 3M0.0
303.2 303.2 3.a01 30t±,
303.2 303.2 401.3 8O,4>
302.2 302.2 301.0 390.0
3(2.2 302.2 30056 219,5
30172 301,2 304.2 259.1
301.2 301.2 299bl 298.9
30t.2 301,2 299,6 2,8.9
300.(7 3011.2 291. 298.1
300.2 100,2 211S± 210.4
300.2 800.2 2194 2391.
300.2 300,2 211956 399,2
360.2 340,2 298.1 *9'.O

9 10
295.4 296.7
395.2 2 9. 
95. 4 296.?
295 3 296.6
29SS.2 296.?
2 9 S .S 2 S . 0
295.8 397.0
302.3 a 14 8
J014.a 30±6.6
304.0 31±11.3

307. 8 3 49,1 T

30 a.0 912,7

300,4 :1309.

3 0 8, 4 30 0 S

a (.1 30,3
3(5711 39(5.7
3ej7O 301 2
3017,3 3948.1
31±0::8 30e1.1s
39c,11 3.07,d
30e.7 3q?.9
396 9 9 J 0 .7
1(16.4 300.5

3o9V9 307.3

fl4.8 3019.9
304.5 3095.4
303.3 3(54.4

302.4 i308-
32.1 308.2
3080 3532.!
300. 31)42.5
301.0 30)2.3
3.00.19 3a1)1,

19S.7 390.9
391.4 3.00.3
299.0a 3.40(.2
299. 7 399.r8
299.5 299 .9
299.3 299.9
399-0 399.2
297.9g 218.1 
217z.9a 29 .8e
2g 7. d '219.8

11
296.X509i , 5
296.? 

296 4
297 .0
3(5 ( 3

30?. 9
308 .5308.3
309.4

310 79305 .5
308.1
309 .
3(1? .92(17 .8

3 0° 7 t
30? .S
307 .5
307.3
307.9

30. 263(1620
3 0 22
3(015 .
3(014,

3(04.5
3013.9
393 .3
302.9
302.6
302 .2
32 9.2

3(5194

301}.53

300 .4
3053 -
29 9.

299 .4
299 .4
299 .1
299 .0
2 98S.8

13
2S6,15
296.5
2 94;.5
294.9
296.95

306.12

j3 , 44
307. I3(10.4

30 .4
309 .2
304.11

3453-4
305 23
307.9

207.4

307.12
306.0
11)6.6e

305.3
305 .3
3(14.6S
304.2
303.5
303.1
302.6|
302.4
302. 1
3 £ I 0
3(01.4
30a . 9
3010.4
3 0 0. t
299 -7
299. 5
299 .4
29.910
299.0
29 .9 
298..

l3
296,4

296 .4
296 .3
2 S 9 .299.7
303 .4
309.8

307,3

3 0 9 °
3c .5

308. 

3 a 72.

30Z .3

3070,8

308.9

3 0 .s

32 9.5

2198.2

3516.3

307.9

397 .0

306 .9
3031.5
306 .5

32 9 .

305.4

304 .5

302 .6B
302.3
301 .9
301 .5
301 .2

299.9

299 .8
299 .2

2 98 .7

C005D6INAIE$
± R 1hET° 7

(C) (D61EC (?I)

1 0.457 45 -(1.12
2 0.457 45 -'(,074
3 0.45? 45 0.0
4 0.457 45 0,07h
5 (1.45? 45 G . )2
6 0.45? 4*3 G,225

7 0.4£? 45 G1.530
0 0,4£? 43 0,610
9 .457 4) 0,60?

t0 G1,43? 41 3,7562

it a,4sY 40 4,635
12 (54)7 49 0.914
13 0,45? 49 (1991
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M

z

m
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Table 32B - Inferred Pressurant Distribution, Scaling Run 54, Test Configuration 6:
Three 1.52-cm Nozzles

(S ) (IC)

COHHENCE VALUE fPFPII55n
e.0 24.0 24.0 63.5
3.8 16.9 27.1 24-3

VALVE FULLY OPEN
2.0 30.5 32,0 22.5
3.0 33.3 35.2 22,0
4.0 35.1 32.3 23.6
5.0 35.9 41.2 24.4
6.0 3645 42.7 25.1
7.0 36.0 43.6 25.7
0.0 37.0 44.4 26.2
9.0 36>9 44.7 26.7

COIERKCE VALVE CLOSURE
10.0 36.7 44.s 26.5
11.0 36.5 44.7 27.4

VALVE FULLY CLOSED
12.0 36.o 44.1 27.3
13.0 35.1 42.8 2619
04.0 34.? 42.1 26.7
15.0 34.4 41.7 26.9
06.0 33.9 41.0 26.3
17.0 33.6 40.5 26.2
1l,0 3373 40.1 26.1

20.0 32.9 35.4 25.5
23.0 32.6 3B.9 2s.7
22.0 32.4 38.7 25.7
23.0 32,3 38-5 25.6
24.0 32.0 39.0 25.5
25.0 32-0 34.0 25.5
26.0 31.7 37.5 25,4
27.0 31.7 37.5 25.4
2t.0 31.5 37.3 25.3
25.0 11.2 36.8 25.2
30.0 11.2 2fts 1-Sa
23.1 3.1 26.C 25.1
32.0 30.8 36.1 25.0
VJ. e nx . e.1 28,0
34.e 30.s a3.s 25>0

53. 0 0 .000

123.1 5,391±0

28.5
15. 1
13. 0
33.4

12.9
33.4
12.9
14.2

2.6*40
3.17 1t
.8590
.8050
.7104
.6742
.5762
.s570

15.3 .3536
9 .4 .7425

3 55

1 .3
-9

1 .4
1 .0
1. O

. t
1 .0
1 .1
.6
.6

1 .2
0.0
[ .2
.0.0

1,3e

.7
1 .4

P. o
0,~0

.2772

.1 946

.1 033
e07 13

.1I10

.0769

.47,2

. 04iU
.08 32
.0861
.0442
.0450
.09 24

0 .0800
.0959
0 .00o0
.04e4
.10 is
.esee
.05a5
.10 Is

0 . 0o0

0.e0e0

X? 1 2 3

aressurant Fractions (X) at Locations I

5 6 7 8 9 10 I i 12 13

0.00o 0.000 o .000 0.0000 .000o .ooo .0000.0 o 0o 000 0.0o0 0e0oo o 0.0oo oooo 0.eo
.073 .040 .44o .401 .761 .4(t .040 -.032 -. 212 -. 031 -. 254 -.032 -.104 -.032

.239

.271

.314

.310
3s82
.401
.434

I109
- 167
- 2±3
.3310
.324
.369
.409
.427

.309 .a32 2 .322 .2c6 2±16 .e06 .077 .163 .031 I1II1 .152 .12(0

.167 .24t >316 .241 .241 .189 .204 .241 .137 .204 .219 219

.213 .277 .277 .277 .277 .232 .283 .328 .250 .296 .302 ,290

.251 .28L .340 .310 .310 .263 .122 .352 .322 .346 .134 .334

.324 .324 .38± .324 .324 .3t3 .355 .38± .364 .392 .381 .369
.314 .369 .397 .369 .369 .353 .392 .414 386 .408 .420 .408
.354 .354 .409 .409 .409 .381 .425 , .425 .431 .442 .442 .433
.372 .372 .427 .427 .427 .399 .455 .449 .466 .494 .460 .46(

.448 .431 .375 .403 .459 .459 .459 .414 .470 .454 .482 .476 .482 .459

.474 .444 .386 .444 .502 .552 .502 .461 .478 .496 .484 .484 .501 .484

.401
.48L
.481
.481
.481
.481

.4BI

.481

.481

.491

.491

.4 | I

.481

.4.t

.481
.493

.48I

.44of

.461

.4.5

.4 72

.527

.492

.4Eh

.481

. 5 X2.496- 5 12

.451. 410
4 71

. 4.4 .495

. sse9
.505

. X491

.522

.511

.505s

.425
. 4 0 9

. 43 9

.424

.417
.4 2 1
.424
.438
.41 5
.403
.393
.415
.435
.423
.4 13
.401. 4 13

.447

.432

.421

.415

.425 .485 .4S5 .485 .455 .497 .405 .500 .520 .508 .497

.409 .472 .472 .472 .472 .523 .504 .491 .535 .510 .116

.398 .463 .463 .463 .463 .508 .501 .54 .527 .92± .514

.435 .472 .472 .472 .439 .512 .472 .499 .519 .512 .505

.424 .492 .492 .412 .451 .499 .492 .4e5 .506 .506 .506

.417 .496 .486 .406 .451 .500 .48' .500 ..57 .514 .521

.410 .481 .4SI .401 .445 .517 .488 .480 ,524 .531 .524

.424 .460 .496 .460 ,467 .503 .481 .496 .503 .318 .55Z

.438 .512 .5t2 .439 .43 .505 .468 .475 .497 .512 .512

.415 .491 .491 -491 .476 .521 .483 .483 .506 506 .491

.403 .480 .480 .480 .480 .519 .496 .5±1 .503 .511 .503

.393 .471 .471 .471 .478 .549 .510 .317 .517 .510 .5t1
.375 .455 .455 .455 .4S5 .543 .51 .519 .511 .527 .S03
.3a9 .439 .519 .439 .471 .S35 .495 .519 .519 .511 .495
.423 .423 .545 .423 .472 .513 .535 .513 .5)3 .530 .513
.413 .495 .495 .4S4 .454 .520 .495 .495 .512 .512 .504
.401 .484 .484 .4S4 .467 .526 .501 .50S .E31 .517 .501
.396 .482 .482 .482 .465 .525 .508 .499 .SO9 .125 .500

.447 .44? .534 .447 .459 .516 .473 .499 .411 .480 .450
.432 .522 .522 .432 .450 .504 .s54 .486 .406 .486 .486
.421 .811 .53± .51s .431 .5t .484 .484 .1s52 .475 .475
.415 .105 .:05 .505 .451 .S23 .478 .446 .4§6 .4i? .478

;t
z
r-

00

C
LA

a'



Table 33A - Scaling Run 55, Test Configuration 6: Three 1.52-cm Nozzles

Chamber Absolute Tempoetwes ( at Locations I

4
29?. 2
297. 2
291? 2
297. 2

297. 2
;97 s 2
;W0 2
I0 3, 2
306. 2

300. 112

30S9.7
3153,2
391 .2

3 1 ± .2

311.2
313.2
310.2
318 O.2
310,2

3 0 O .2
309.2

lo s ,2
109.2
11(5.2

30.2
301.2

074 .2
3(57.2
306,2
3(55,2
304,2
304 4 2
3038.2

3 0 a ,2

3(58.2

102.2
302.23 0 .2

30 9.2
1*54 5.

$0 a
teo.2

,5
297.2Z
29? .2
297.2
297. 2
297.2
297 .2
297. 2
1100.2
3.04.2
307.2X
39 .2a £0 4 25

$31.11

311 .2
311.2
301 .2
311 .2
3 10 .7

3 14 .2

309.2
300 .2
30B .2
30B .2
307 .2
207 .2

305.2
304 .2
304 .2
304 .2
323 .2303 .2

30a. .2
302 .2302.2
301 .2
301 .2

300 .2
30t* 5.

300.2Z
3CO* .2

6
297 .2
297 .2
297..2
297 .2
297 .2
257 .2
297 .7
301 .2
304 .2
307 .7
30a .2

21 1 .2
3t,1.2
3±1s.2

211 .2
311.2
3±1 .2
3153.7
310.2
3.10.2
21)9g.2
31. . 2
309 .2
209.2
308.2
308 .2
307 .2
307 .2
306 .2
305.2
305.2
3044.2
304 .2
303.,7
310 .2
303 .2
202.2

3 4 9 2

30)2.2302.2
30 1 .2
34(1 .2
30 e .2

381.2
3*0 .z

2094.2
300 .2
2350.8 

7
295.09
235.7

235.53
295.7
295. 7

299.9g
303.5
305.41
307.8
305.2S
309.5
305.5
309.7

308.8
308.1
307.6S
307.6

307.1

206.7
30C6.6

305.6s
30 .0O
30)4.3
303. 7

202.5

301.4O

300 .3
30 .0o
299.5

2 g9 . 2

241 .5s
85.8.2
258 .2
259 .0

25?.!

a 9
295.(5 2914.124
2SS. 294.6
2 9.-1 2 94.6
295.1 294.5
295 .o1 94. 5
255.1 294.12
296.(0 295.2
3d0O.2 21S.8
303.2 3h02.1
345.? 304.0
207.53 3as1.6
307.8 396.7
3401.3 497.3
3709.3 397.19
3 01 . 5 3 ( 5 7
3 eE , .It 30 jl,
308.5 WA7.5
308. 3(57.3
307>.5 3567.2
307.4 30 9.e7
306.8 3076. ?
306.7 307h16.4

3 o 9 s 43e 306.1C 3125.9
306.9 3095..0

a 05 .9 3 4(5.7 
310$.8 3405.6
304.9 304.4
304.4 . 394. 2
303.0 303.3
3413.0 3902-
302. 3 702.0
301.7 3051.4
36 1.2 300.18
300.9 390v. 4
300.8 310.83
3 0.4 919, g
a 9 g . g 2 s. 259. 9 291. 4
299.5 271.2
299.1 290.6
25S .0 219, 2
214 .5 4V . 2
298.3 *90.0
2541.0 56975.4

257.6 27.56
257.8 ovr5l

10
295.45

295 .6295 .7
295.5s

296 4
200. 

300-3h4 0 3 .1 04

308.3

3 4 7 2
353.9
3 V 6 .

21±6. 19

306.03 46 .5

304.1
8564 .2
3 4 4. 

21±2.43.52 .9

3r2 4

2190.

56*8 .*
2355.e3a go 0

2 9 As no.s

Z00 I
2o H

11

2S .72

295 . 7
295 .?
295 a
295 .6
295 .9
296 .2

303 .3

30 4 5l

30 1.3
30 5.2
30 2.4

30 1 .

30( .4
30 .5 
30 5.2
300.0
307 9

30?.?
3 0 6 .8

7406s.9
Vi6 .5
34(6 .2

3(54 .5
303. .9
303 -1
3.02 .5

02 o.

299 .9146 .4

30t9.0

a2

293 . 6 

2956.6
293-.6
299 .?

295.7
296.1 7

3002

303.2
30,.3
2(16.9
337.0

308.?
309.5t

:1(8.3
300.2
307.9
387.6

3 0 -.

3 0 7.5

307.12
306.8a
3855.6

306. 3
305.3
304.9S
3534.4

3.03..?

202.19

3538.4
3.00.0)

299-5

2*6.7t
2* .4J
25696.83
5696|.1X*96 .

t3

295 ,4
2*9 .4
291.3
295 .4
295.3
203.0
299 .
302.7
305 .2
21)6.?
3 0 7 .2
308 . I

4 oe 2 
300.2a
30a1 .1t
308 .2
347 .
30? .6
307.3
307.2
3 0 7 2 

3 0 7 .
3170

306.4
306 .3
205.9
205.8

3 0 45. 304.5
304 .0
303.2
302.6
302.2
30t .
3 0 0 .301.2

30 (.2
299.9
299.4
299 .S

298 .45

299,.t

2555554

ago .0
5697-,

C401plHAtES

X O .457 45 -. 5
2 q,45? 45 -(,(71
3 (1.,2? 13 5.-
4 0.,47 45 5,671
S 0q)5? 45 0.1)2
4 0,*3? 45 O.221
7 J4A3? 45 0.535
O 1.45? 45 (.614
9 0,457 45 ,1607

1( O2.45 45 0.762
4t t .*57 45 n1OJ4
12 1.457 45 01914
13 0.45? 45 0.-91

-la)

C

Toic
! P
(*) (atm)

-4 *54

-3 vq .
-a *45*
-t :;454

0 6A241
1 6.293.
26 19.937
3. 9.6}26
5 5.046
* 4,.244
7 4.550
8 4.273.
5 44560 o3
10 3.562
tt 3.7198
12 3PO3P
13 3. 45C
34 3.5sss

t9 45454

12 0 4544
2e#00

22 41*4

32 .'
:17 45

52 45454

62 45454

742 s'*.

12 45*4
195 45*.

132 45*'

t,, *454
*76 #*4*.Zn ...*

ri
(IC).

.04.

297 .2
2S7 .2

20E2

2 7 3.

270 .2

279.2
273..?
273.2
272.2
272 .2
272 .2
27.2

27.2

4.*4

4*41

445.

4*.

445

4**
4454

1.416
I.5017

1.417
t .017
, .0v27
t.,130

.253
1. 364
1. 417
1. 64
± . 54
, .738
1.819
1.095
I. g68

2.0J9
2.053s
2. 053
2.047o

2.5437
2.541s
2.040

2. 04, 

2.037
2.02?
2.0o34
2. 026
2. 02±
2.0 4 1
2.016
2.013
2. 4 1o
2.808
2.0o04

2 . 4 44

2. 030

2.. 88
2.913
1.55±
3.49160

I .4143
3.5a41

297.2
257.2
297.2
297.2
297.2
297.2
297 .7
305.2
308.2
310.2
310.7
311.2
313 .2
211.2
31 1 .2
313.2
310.2
31(1.2
310.2
209.2

308S.2
308.2
308.2
308 .2

307 .2
30a7.2
301.2
305.2
305.2

304.2
304:2
303.2
303 .2
343.2
302.2
302.2
302.2
301.2
301 .2
301 .2
3041-a

3041.2
300 .2
2041.0

297.2

297 . a
29a'. 2
297.2297 .2
297 .2
300 .2
304.2
307 .2
209.2
310.2
311.2
2±1 .2
211.2
200.7
3 1 0. 2

210.2

3 0 9.7

30a9.2
308.2
3074.2
3075.230 6 .2

302.2
a 0 .7
3124.2304.2

301.2303.2
303.23 0 3.2

302.2
301.232012.2

3 0 I .2202 .2

1*04,*

3045.2
2409.

3

297 .2
29? .2
29? .221? .2
29? ,2

29? .2
297 .2

j3 0 2

299.2

3 0 9 27

2126 .2

3.10.2
3112.2

310 a2

302 2

301.

3011.2

4vt at

344 1 2

301 .2

3.05.2

303, ;
3.02.;

7109.2
5.4,5 '3

100.56

140.1
249,1p

(0

0

F-I
MIx

:2
2

2

3-
[*.



Table 33B - Inferred Pressurant Distribution, Scaling Run 55, Test Configuration 6:
Three 1.52-cm Nozzles

Premsrant Fracdons (X at Locatna I

) (Ic) ('c (IC)

CONKENCE VALVE OPENING
0.o 23.0 23.0 97.0
1.0 23.4 23.4 24.0

VALVE FOLLY CPEN
2.4 27.t 27.4 23.0
3.0 30.4 32.1 21.5
4.e 33.0 16.1 22.5
5.0 34.6 39.0 23.3
1.4 35.7 41.2 24.1
7.0 36.8 42.7 24.3
4.$ 36.5 43.6 25.3
9.0 36.6 44.2 25.1
10.0 36.3 44.3 24.2

COMMENCE VALVE CLOSURE
11.0 26.4 44.7 26.6
12.4 36.1 44.6 26.0

VALVt FULLY 0L3.08t
131. 35.3 44.2 26.3
14.0 24.0 43.0 24.4
14.0 24.5 42.3 86.2
16.4 34.0 41.6 36.0
17.0 3W.7 41.2 25.3
10.0 33.4 40.7 2S.7
15.4 33.1 40,3 15.8
84.0 33.0 40.0 25.5

at.* n2.u as.3 as.;
23.0 32.5 31.1 25.3
23.D 32.2 33.5 25.1
24.0 32.1 34.7 29.1
35.4 31.5 3 3.4 35 .4

26.4 31.8 38.2 24.5
27.0 33.5 37.7 24.3
33.0 31.5 37.7 20.1

23.4 11.3 17.5 24.7
30.0 31.2 37.3 24.7
21.4 31.0 37.1 24.6
32.0 30.3 34.8 24.1

33.0 30.6 34.4 24.4
14.0 34.4 16.4 24.4

p Wie

.8 0 .0000
1t08A. 9.5215

I 1 2 3 4 5 6 a 9 [0 I 1 12 [3

0.000 0t.o0 0.000 0. o0 o 0.800oe000 8 o.0o4 0.ooe 0.000 0.0oo 0 0.0ooe 0.oo .eo
.009 .244 -. 562 -.,S2 -. 562 -.562 .244 -. 562 1.050 .405 .880 -.078 .083 .013

-.031 .314 ,540 .316 .093 .053 .e48 -.153 .048 - .006 .1)26 -. 019 .048
.1413 .21a1 .298 .298 .201 .21 .3I13 .053 .152 .054 .16± .152 .161
.154 .220 .301 .301 .228 1t91 .213 .1t4 .272 .184 .235 .257 .235
.065 .253 .317 .317 .293 .317 .246 .2s9 .317 .25 .317 .304 .29i
.276 .305 .314 .334 .276 .276 .3t6 .322 .3s7 .322 .340 .357 .369
.316 .314 .371 .371 .316 .316 .343 .360 .389 .34 .410 .399 .383
.315 .3S9 .387 .3395 .359 .355 .370 .403 .419 .414 .441 .414 .403
.390 .390 .390 .390 .394 .390 .401 .422 .439 .420 .466 .455 .450
.401 .405 .457 .401 .401 .401 .401 .457 .473 .473 .404 .494 .468

.460 .423 .450 .478 .423 .423 .423 .45s .436 .4813 .483 .500 .se10 .483

.474 .463 . 483 .483 .426 .424 .426 .477 .4E3 .499 .489 .522 .511 .511

.473 .4?3 .473 .4713 .444 .444 .475 .S07 456 .484 .324 .519 .133

.458 .4 5 .458 .458 .453 I 4418 .44 .30( .5±2 .a48 .518 .524 .518

.501 .Sol .439 .4fl .435 .435 .0 a8 .520 .415 .482 .5 34 .114 .S08
:475 .475 .475 .475 .471 .475 .412 .503 .488 .463 .514 .507 .495
.463 .463 .468 .463 -463 .443 .454 S7? .481 .48 .5153 .103 .507
.453 .484 .434 .453 .453 .453 .492 .S26 .499 .479 .526 .499 .499
.580 .500 .500 .433 .540 .411 .454 .500 .430 .473 .o00 .454 .454
.436 .404 .406 .4ts .486 .418 .485 .300 .473 .485 .54 .4419 .500
.47a .471 .473 .473 .473 .473 .410 .43? .495 .473 .513 .502 .502
.44s .4&9 .435 .405 .461 .469 .>44 .491 .461 .505 .533 .496 .505
.498 .454 .454 .481 .453 .45s .440 .494 .480 .480 .531 .116 .5532
.452 .52C .452 .452 .452 .4S2 .402 .497 .475 .497 .526 .s1. .515
.462 .4tl .459 .4au .145 .412 .434 .404 .4a4 .477 .529 .455 .495
.432 .412 .482 .482 .482 .412 .474 .447 .467 .449 .112 .489 .402
.473 .473 .473 .473 .473 .473 .481 .4b9 .489 .485 .520 .504 .409
.470 .470 .470 >470 .4741 .470 .474 .453 .478 .50± .532 .505 .443
.465 .465 .461 .465 .4CS .415 .496 .496 .473 .512 .S20 .512 .504
.460 .464 .460 .460 .460 .410 .492 .500 .492 .508 .532 .516 .509
.456 .456 .456 .456 .456 .414 .496 .513 .499 .505 .53? .513 .513
.452 .452 .452 .453 .458 .412 .505 .509 -4415 .525 .526 .317 .5±7
.503a .13 .503 .419 .503 .419 .494 .486 .404 .486 .503 .494 .503
.447 .407 .407 .497 .417 .467 .470 .4C7 .470 .470 .112 .487 .487

72 .9
24.3
14. 1
12 .9
10 .0
12 .3
12.7
13.0
14 .3

6 .0637
2.2453
1 .0738

.0721

.7056

.6045

.62.,

.5907

.5133a

.038

.140

.229

.2ce

.322

.358

.309

.415

.439

13.3 .5007
s1 .3 .5026

25> .2232
21 .1 .1324

1t .a .0945
1t .6 .1004
3.0 .0612
3 .a .0712
3.8 .07?a

4.3 ..01374
33 .4 . is1
0.9 0.00e 0
3 . 3 .0804
4.9 .0411
4 .s .14150
4 .9 .0424

10 .1 .0173
0.0 o .00ee
1.2 .044,
5.3 .0417
5.4 .0465
S.5 .0474

10 .3 .0976
0.0 4.00e 0

z

TI,

00
s-
C,
LA.03a

.413

. 98s

.413.4.5

.4 35

.435

.4835

.4.53

.413

.415

. 4 ias

.4.5

.435

.435

.405

.441

.463

.405

.485

.441

.405
.485
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Table 36A - Scaling Run 59, Test Configuration 6: Three 2.54-cm Nozzles

Chambcr Aboluto Temporatus (Y,) at Locgioo± I

6 7 8 9
294.2 293.3 252.2 291.9
294.2 293.3 292.2a R22.9
294.2 293.3 292.2 291.9
294.2 293.31292.22±9%90
294.2 253.3 292.3 291.9
294.7 293.3 292.# 292.-
341.2 301.2 343.0 301.(
306.2 307.5 3a.81 306.5
30g9.2 310.6 310t. 3V9.2
311.2 311.7 310(.9 311
3i2.2 312.2 311:, X3t54
311.2 311.3 31O.O 3v9.9
311.2 310.6 359.5 309,3
314.2 31*.2 3569,1 19,0
210.2 309. S398,? 356g.8
310.2 30919 308.? 308.231(1.2 30)o :1011.3300.23±0.2 309.4 09.0A 300.2
310,2 3091, 3f.01.4 10?.?
3u4 . 341,. 4BB9.0 3O7. ?
310.27406A0307.9)307.5
310.2 306A> 307.6 30(75
30.9A 30(,5 386.5 306.6
309.2 3..8 3805.6 305.5
307.2 301.7 334.5 304.4
37 2 3.04,6 343.6 303.4
340(2 393-9 30a.9 302.5
3(4.2 303 2 302.1 30(19
30442 802.4 30i.3 300.9
30,2 *1?.7 300.7 300.2
41)4.' iSY'.- 41 *.2'C55.S

302 . 380-8 299.5 299.4
301.2 299-9 295.8 298.7
400,2 299.3 298.2 290.0
898.2 298.7 2g7.7 297.3
899.2 292-3 297.3 297.0
299.2 297.1 296,49 251.6
299.2 297.5 296.5 256.3
290., 297.3 296.3 a1,9
299.2 256.9 256.0 215.5
290.2 29Y.7 29S.7 24513
297.2 296.5 295.5 291.3
R97.2 296.22 45.2 2;4V5

10
293, ±

21-3 3293. '
293. 1

29J,.I

3 0 9 4 
a l t 2 

393.9
389.1

3 i5 i 

302 S

310.5

301.3

3±0.3.

3 08 6 5

3as 0. 0
309.5
389.4

11(. 91
302 9 a

32 is3
32 6.
30345 

2 .9
32.299 .29sa .9c

2S0 . t
29t6 -

296 ,5
_90.H

1l 12
292.2 293.1
293 . 29 1 1.
293.2 292.9
293 .2 25113 .
293.3 293.3
293.4 293.0
3082. 302.3
308.7 32).0
3 1 .2 3 10.9
312.2 32£ 21. a
31t12.0 3±1.9
31101.7 3±1.6
1 1.13 3± 0.5

309.0 309,6
309.6 309,3
3012.4 3109,0
3(9.1 30a . a

I08.8 3a 0 . a
30a,3 315.6
308.7 30a.4
30c,2 308.2
3o?.7 307.1
306.9 314.6
3(12,9 3(55.5
304 .8 3ai .4
370 .9 303. 2
3704(3 31±3 .1
309,i 31±2.4
l(t1.9 31±0.?z

2i A

299.9 299.9

298.7 299,6
298.2 299,1
297 .0 21
2979 28.
297 292.56
296- 2955.0
296.? 295.9
296.9 2964.4

22 4.6 2;95.5329 6 .1 2gi~

13
293 0
213 0
292 9

2g93 0
293.1)

23 0 301.3
307 0

313.8
31i 3
3±0 .3

309 .7
3 09 3339.11
308 9
308 .4

308a.4
312 8 ,1
300 .1)

256? 2
30 64
3(55.2

303.

32 9 0 
7432.0

3561 .4

25 9.7
2s9 .o
298.4

297.9
297-2

296 .7
296 .2

295 .9

C01RDINAIES
A 8 1HETA 2

(±) (DEG) (I)
i 0.457 45 -4 .152
2 o 45? 45 -O.076
3 0.457 45 1.0
4 0.457 45 0.076
5 0.457 45 0.152
6 0.457 45 0.229
7 1,.457 45 0 5r31o
R 0.457 45 0.60
9 (.45?7 45 0,61

t1 0.452 45 (1742
11 0.45? 45 0,838
12 0.45? 45 0.914
1 3 0.45? 45 0 1.9

a.

P"n
Tak

p
(a)w

*4*5
554*
6*

.4*

*, 00

4.911
4.^351,

X 4 9

3.341

0 T 

,4*

O *6
3- 34

$445

*4*

.4

*5:41
*5**

(3)
- 5
-4
-3-:

-1
a
3
4
5
6
7

20

13(

80
12

I4
14
20)
25
3.0
35
40a
4 5
10
is

i .w

is
75

95

1235
1351

1 555

14?10

2r
(K)

o*t

s**

**4

4 a5*

293..?r

2at.2

218 .2
267 .2

2 67 7 2

*6

.**

too

4* e

two

4145*

.55
.4T45

- -4T
41*6

Chambct
p

(am)
I ,#24
1 ,923

AVg3
1,0923

1.028
0 2s71, 212

2.1i3B

2. ta4

2.1t4
2.1492. 1 45

2,1 42
2. 1 39
2.136
2 .1 36
2. 1 231
2. 128
a. ass
2.310
2.e03

2.092

2.079

2.073

0 4 T

2V019

2,#044
,04120 A T O

294.2
254 2
294.2
29 .2
294.2
294 7
302-2
307 .2
3±1 .2
312 .2
31t3 .2
;12.223tl.2
31 2.2

3±1.2211 .2

300 .2310 .2
310 .2

301 -7

Jv 2 . 2

IOS .2

30 1.2
2919.2

29S .2

29 9 a 393.2
3.9 2.2
290 P 2

295''..'

297 .2
297.2

297 .2

2 3
294.2 294.2
294.2 294,;
254.2 294.2
294.2 2454.2
254.2 294.;
2,94.2 294,2
300.2 297.2
31)6.2 2543.2

3e2 308.7
312.2 8 8.2?
302.I 31,23

2 t0, 2 313 ,2
312. 2 .110.2
310,12 3t.2370±12 819.2

38207 310.2

305.2 31P.27410,; fl56.2

804.2 308.2
3vZ, 34.92
3(562 306.2

3(52.? 342.2
306.2 353.2

3565. -2 3.5319.2

304.2 305.2

2(54.2 2984:2
2 9 I . 2 2 0 4 . 2

a3.131 3823.
s02.2 302.2

30 1.2 342.2
301.2 301.2
300. ̂2 30( .2
29es2 259.2
299.2 295.2
29 * .2 2s 2,2

2s1 . 2 2se . 2298.2 298.22413.|2 2416.2

297.2 297.2
2297.2 27.a
257.2 297.2

4

294.e 2294. a294-2 

is4 . 21
3 V 4 . 2

321 .2
3 l2. 2
304.2
313.2
312. 23* * - 2

310 .2
3 1 0 .2

310.2

3 I 4 -2
309.2

307.2

306 2
304 2
3 0 3 2303.231A11.2

30(2.2
3 a i . Z301e. 2

300.2

299122g I 2
2 9 0 22*9.2
294. 2

297,;
29?. 2+

242
294 .2
294.2
2 94 -2

300.t
386.2
3 10 .2
3 1.2
312.23±2,2
31£ 2

310.22±0.2
3to.2
310.2
3io .i
310,.2
309.2
308.23 a z. 2
3 06 .2
306.2
3 45 . 2
344 .2

308 .2

80:1.2
3 2
7401, 2

3.00.2

299,t 2
2190 1.2
2.2
298.2
217.F2

*91.2i

m

On

3-

0,

m
C)

~4



Table 36B - Inferred Pressurant Distribution, Scaling Run 59, Test Configuration 6:
Three 2.54-cm Nozzles

(s) (IC) (IC) (IC)

C04NEHCE VALVE OPENING
4.0 20.4 20.4 33.7
a.. 50.0.5 23.5. 23.5

VALVE FULLY OPEN
2.0 33.6 37.5 24.1
3.4 37.0 44.5 25.3

COMMERCE VALVE CLOSURE
4.0 38.6 48.8 26.2
5.0 38.7 S9.4 26.5

VALVE FULLY CLfOSED
0.0 37.9 49.3 26.3
7.0 36.6 47.4 25.6
8.0 35.? 46.1 25.2
5.e 35.2 45.3 24.9

10.e 34,7 444.6 :
11.0 34.3 44.0 24.5
12.0 33.9 43.3 24.3
33.0 33.4 42.7 24.1
14.0 32.1 42.2 23.5
15.0 32.7 41.6 23.?
36.0 32.4 4*,1 23.6
17.0 32.1 40.7 23.5
1t.0 31.8 40.2 13.3
1590 31.6 39.8 23.2
20.0 31.4 39.6 23.1
21.0 33.0 38.9 22.9
2i.0 30.1 30.7 22.9
23.0 30.6 30.3 22.0
24.8 20.4 39.0 22.7
25.0 30.1 37.6 22.6
26.0 19.9 37.1 22.4
27.0 29.7 36.9 22.4
28.0 29.4 36.5 22.3
25.0 29.3 36.2 22.2
30.4 29.1 36.0 22.1
12.4 29.0 35.0 22.1
32.0 28.7 35.3 22.0
31.0 28.5 3S.! 25 .9

34.0 28.4 34.9 2.>a

p pie

7.4 0.00to
i.3. 0 .61675

12.5 2.1779
7.6 .9547

7.1 .71,3
2 7 .5973

1 .2 .2625
9 .1925

.6 .13 72
.4 .04114
37 .0743

.3 .0767

.4 .0791
.4 .40 16

.a .25 591

.4 .08554
3 3 li52

.3 .0607

.3 10622

.3 1035 3f
.1 .03,5
,5 ±0562
,2 .0343
.3 .0701
.2 .9 3B5
.4 .07a 9
.3 a ,075g4
.2 .03s0
.4 .1)789
.2 .0404
.2 .0411
,2 .04±0
.4 .0857

.2 .0447

x 1 2 3 4

Pressunt Fractions (X) at Locations I

5 6 7 8 9 10 IE 12 13

0.000 0.000 0.000 0.000 .000 0.0o0o 0.000 0.002 0.0o o.o0 0o.10o 0o.o0o o.,00
.i6i .122 .460 i.005 .832 .206 .3?7 .122 -. j36 -. 024 -.251 -.17( -. 123

.312 .359 .395 -612 .540 .395 .431 .235 .149 .235

.394 .395 .421 .499 499 .421 .499 .353 .349 .374

.452 .482 .460 .504 .504 .460 .527 .443 .451 .456

.489 .403 .501 .513 .501 .501 .522 .464 .495 .497

.4 97

.497

.4,57

.4,7
.7

.497

.49.7

.497

.497

.4457

.497

.497

.4,7
-497
.497
.4S7.49?
497

.497
4 9 7

.497

.497

.497

.4S97

.457.

.497

.494 .473 .473 .551S .536 .538 .473 .503 .490

.516 .493 .493 .493 .493 .516 .479 .502 .493

.447 .473 .521 .473 .521 .545 .47S .502 .492

.484 .460 .509 .504 .50s .533 .454 .509 .484

.5;B .;93 .493 .;93 .4;J .sta8 .43 .4;3 .;;s8

.534 .408 .488 .449 .488 .514 .483 .5s9 .494

.510 -483 .403 .483 .483 .5t5 .478 .520 .494
.5015 .478 .478 .478 .470 .505 .489 .516 .5±0
.499 ,471 .471 .47t .471 .4399 .495 .514 .314
.407 .459 >487 .459 .5135 .487 497 .520 .504
.471 .499 .499 .442 .499 .528 .488 .522 .-i1l
.533 .484 .484 .404 .484 .513 .478 .519 .503
.506 .477 .477 .477 .477 .506 .471 .530 .506
.506 .47s .475 .475 .475 .5s6 .487 .530 .506
.492 .322 .462 .461 .522 .492 .474 .535 .504
.534 .503 .5(V3 .503 .5013 .471 .4?7 .515 .503
.521 .405 .489 .489 .48e .521 .4?6 .527 .489
.515 .482 .482 .492 .482 .55 .409 .527 .5108
.534 .534 .469 .469 .446 .563 .488 .527 .495
.548 .515 .515 .449 .515 .401 .481 .52t .501
.540 .506 .506 .438 .556 .472 .492 .533 .506
.523 .489 .489 .489 .489 .409 .482 .537 .496
.514 .479 .479 .479 .479 .514 .493 . .52s .507
.532 .532 .461 .461 .461 .497 .4S2 .547 .490
.549 .512 .512 .440 .512 .476 .483 .526 .504
.533 .496 .496 .460 .4ss .496 .474 .533 .503
.514 .551 .477 .477 .477 .S14 .477 .521 .492
,56s5 .52? .4;11 .450 4568 .408 .473 .5c2 .4se
.565 .527 .480 .450 .450 . 418 .473 .527 .496

I .5 ;

.127 .156 .178 .250
.311 .327 .322 .3S3

.420 .425 .403 .336

.472 .476 .460 .409

.40C .5SOS

.489 .45?

.47e .5e22

.48 .4 9 

.480 .5051

.4g4 5 35

.52 0 509

.509 . 52b

.4B2 .515

.495 .501

.489 s5te1

.500 .500

.4192 .504

.490 .477

.49 5 4g9

.499 ,4 0

.5oe .469

.488 . 40±

.499 .485

.4 96 .5(13

.500 .5067

.5 0 4 5 1 4

.497 .476

.4s9 .503

.495 .494

.5(04 .4 91

44912
-493
,492
.494

.499
.494

4 9 3

4 ,03
4 504

4 I

-495

4 9 9

.500
.496
- 49
. 46 9

.489

475
4 478

.482

. 0 0

.475
4 7 5

.476

4 4ss

-474

.4S1

503
.5062
4 0

.494
.499

.510

.5lO
.52(1
.S20

.5±ii.5±1
.507
.5110
.5212
.5,9
.445 

.5028

.491'

.48S

.419

.456
.4S3
.511
.49?
.5±9
.5 0

51S13

.509

- 4-.3

z
3*

Fri

00

C:



Tabhle .3?A - ScaingF 9.in 60, Test Configuiration 6: T'hreei' 2.5-cm Nozzles0

Tank Chamber Absoiutc Tamperatures (K) at Lqcuuioos I
o P 2; ~~~~~~~~~PI P±11 CUORDIN4U

(a) (am K s ~ 2 2 3 4 5 6 7 19 9 10 I 1 12 13 Itr 

. 4 p5 * **4 11)4 295.2 294.2 294.2 295.2 295.2 295.2 293. 292.5 292.4 1193.6 21)3.? 293.5 293.q4 '4)? 45 -13-t)2
-4 ** * 1.1224 2~S.2 294.12 294.2 295.2 295.2 2)1942 293>5 292.6 11911.3 293.? 2939.6 293.5 29.3,2 ' ± ) 1.±1

-3 55' I * .121 2 95.2 254.2 29472 296.2 2)51.2 2)5.2 293.7 292.6 1192.4 293.5 2),1) 293.5 2934 3 o-1± 4) ~i9 A ,
-2 *a* 4*5* 1.924 295.2 294.2 294.2 295.2 2)5.2 2952 793.0 292.6 2911.3 293.75 293.6 1134 93.5M 4 4 u47 4 ,7
-.1 goe4A 1-1)2 295.2 294.2 294.2 295.2 291973 195.2 2911.7 2192.? 1152.3 293 5 29327 293.) 293.3 ,' Aq Il

(1 6.315 292.2 1(524 295.2 .294.2 234 2 295.2 299-2 1195.1 Z139. i 2 92 .5- 2952-3 L)3,1 294.3 273,5 293.4 65 5) ±) 5 5,9

1 6.294 293.2 5.0562 295.2 294.2 2942,2 29473~ 295.11 295.2 2911.6 292.6 292.3 293.1 2)37 2)3,5 293.3 - 5140~ 3
2 5 .956 20 .2 2.37 991.? 72 98.2 2 962 2 9 7.2 2 0.2 2 91 .? 2908. 3 q0.-0 2 95a69 -I O 29 9,7 2)6. '9 2 9(a5.3 * 4)? 4 '61
3 5.2113 273.2 14 66 3 08. 23 3126-2 3124Aa.2 35 .2 36. 306 .2 3,06,.6 3 02 749 .4 3'2±. 31U.$ 3 0 7.1 346. 4 9 ,, I 7 497 49 47 

42 A4.5 43 2 71.2 I.7 06 3±i .23 3±56.7 3096.2 309- 3102I 31ui2 316.9 3±0 31 3(00.9 3I.5 311.1 310.5 309.8 0 0 548 157 45 Q 01¼ 3
3.99 2-3129. 1a 91 I9 3 13 .23 31 .2 3 12~. 23 3 3 ,12P. 2 3 1 2 .2 32,) 3II± .6 310.)9 312.8 312 .6 312 .0 III0. 5 0.4±? 412 .0312 H

6 3.81c 26112 2.5694 313.2 3±1.3 32.2 21.Z122 312.2 312.2 312.) 3±1.2 310.? 312,9 312.4 322.3 31±2.1 o .r 4 l

7 3. 111 2" 2.6 0 3 12 ?7.31 2 7 313.? 412. 71. 3 12 .23 3112.0 3 ±). 6 I310.1 1.6 311.7 1 ±. 6 3 1 1.) ±13 i.±± 45 -iA"

(1 ,.16 42 27 52 2.1)9 3 2.2 3±2. 2 I 31 2 a I JI2 J311.2 J2 12 31I3I.2 230.1 2(59.0~ 0 71 1.12 311.1)0 3±0 i.0 3±1,0o
9 .14- ~~sy' 1 :5'.' 321.2 3±211 110.2 311.2 3±1.2 311.2 3±1.12 3(59.9 3(2359.7 310.12 S 9 310.? 3I12I.11 3±0.2 3-

-a ~~~~~~~10 *4.'. 5151 2.14 6 3 1£.2.23 231. 31, 312 31111.2 3 1 0.9 3 09 .7 3(059.5 3±0.6 21 0.? 3 1 0.3 32(51 Ix
2.13f4 21z5. 4±.5 .1554 .5435),i.4 o 54)'1i5~'A5-.' .'.54 I - S).1 4±59.31 2 .4,/ I 9 

A52 *.4 11* 213 9 311 .23 311. 330.2 331.12 3±1 1.2 31 1. 3314.5 31) 9 1 3( 9 1 3 10.1 2 31 1.2 3±190.1) 312 9,.5Z
1 3 44 *S 2.-13 6 3 1(1. 3 11, 3.31.2 311.2 3 1 1.2 31111.23 301,9 7450 ,7 314219.9 3 10.553 11±0,1 3 059.75 312 9 .6 

±4 -04* &455 2±133 1115.2 :11122 2±62110.? 3±0.2 31o.7 3019.7 31919. 3019.4 4129.6 31)95 301.4 3)9~5 m2
±19 #2'1.331 2±56.2 3±56.2 11±0,2 1110.2 3i0.2 3±0.2 31)5.62- 3109,3 319.2 309,4 3045.3 3095.56 3129.2

0' 0454 5* 2 . ±25 351)0.? 2.19.2 3 .2 311(5. 2 310.12 3 1 (.2 309.74 301 Joe0 3 I05.12 340(,a 3(18.,9 30a6.55 3123, 7 >±
Al 04549 54 2.113 3049.3 70051. 309.3 3055.3 3055.2 (015.2 3045.± X*41,450 (5 30 15 W.55 302.9 307.6 39?.4Z
3a 454* 55*5 a. ti 3047. a3(5 7.3 302.7 3.068. 2 307 .7 Joe41,a3 32r-o 7441,6 30 o5.3 306.4 3 06.7 2 0 6.55 35066. 4
30 *4 v* 2.1093 306.2 316. 53 06.2 7407.2 3 06 .7 317 .2 3019.9 I394 I7 3124.9 3 05 4 3(15.8 3 0 3..7;3 319. 6-
114 .'O .*4 2.097 30'3.2 :105,; 309,2 3565.2 306.2 306,2 3(14.1 $0070O 3*3.4 3534.01 105.0 304.6 3)41,6
41 4**#, 4a45 2.9112 312i,2 3124,2 305.52 3015.2 3195.2 3(1192 3)4.0 3.02.0 302.7 303.9 304.2 3123.3 303.9F
46 '53554 ±4* 2.68? * 3,23 3)4 11 342 3 (144.. 2 304.2 3 04 .2$5692Z1074.,3 3 0 2.1) 3401.9 303>2I 3(13.2 3013. 1 31211 .0 3
55' 55,* 4145 2044 U3 3 2o3.07,93 3.0.2 3 04. 23 39 4.3 70 4 .2 470(52.9 70*1-9 301 .2 3532 .4 31) 2.-7 3 03.3. 355 02,4

3.6 45.4 a*6 2.080 7403.2 8974. 300732 3(13.2 303.11 3031,2 :11)1,1 310.9 30(5.4 302.3 3(52.4 302.06 3.01.
451 5541* 4,*5* 2 .427 3v±32 89;,&A2.3 3.532,2 3 037.2 3 0 3.2 30111, 23 0;, 51 300 .3 21 59 .I3 31 -4 3 01 .9 301. 3121, 4

66 *' 4 6P4* 2 .074 302,2 :1o2.* 302. , 2 3 2.22 a- 7402,2 3u~ 9 ;oo 30o 291 .6 300 .7 3s0, 7008.2Q 34L010(
76 454 @6.gA 2 .09 74012.2 3 0 1.2 3 0 1.2 1102.2 30 2273802.2 0 0 3 2 599.1 2 98.8 300 .2 300 .5 743005.2 a:00.3 
96 *Ao.4 444 2.063. 3.01. 7008.70 30(1.? 302.2 3011.2 70(502 299.? 2956.? 291.3 299>19 299.19 299,3 299,3.
74 415 *A 6*0 2 .941 0 8956.3 305. 2 300 .2 3 0019.2R40 3 000.3 74( 2 259.1 2128l$. 1 29)7.9$ 2 99.-4 219.1 i 295a,91 2181
%04K 64* 4*. 2.0199 390.2 219.2 299.2 3o8.2 3.11±2 3(5(,2 298.6 297.5 297.4 2390.4 250.8 5. 29 11 6SV(
1±26 .55* 441* 2.015 29 9.2 2295. -2 2199. 2 2 91. 2 2t199.9 2). 290. 1 2197-.2 2 96 .8 2458.2 2911. 2911.,1 290.2, 
±16 6541 465* 2.1±13 299.2 299.2 299.2 2591.22 2992997 297.8 296.9 296.5 297.5 291,0 297,2 2975,6
136 *en *ee 2.(519 2)0.2 29873 298,2 290.2 21. 99.2 297.3. 256.5 296.4 297.19 297,6 W9.A 297,4
146 *4 445* 2.041 298.2 291.2 258.2 29)0.2 2919.2 299,2 297.4 2S6-3 296.0 21?,j 297.4 29. 9.2,
356 -kg 144 2. ~047 2193.2 258 A. 2 258.2 2 9*4 2 210 .2 299 297,2 256.-0 2 951.9 2 97.2 2197.,2 2 9 7.2 296.~9
±66 41* 46* 4.046 299.2? 259.2 298.2 298.2 #10.2 298.2 2555.5 296.0 2956 296.926) 9. 296.?
176 55*6 450414 2.1±0419 2980.2 2258A. 2 258.2 2)6- 2 a216.,2 29 .2 ;296.41 295.8 255. -5 2 9 6 ,?I 269 296.3 216.6 
136 64141 4*45 2.0413 2190.-2 253.-2 257.2 2 97.2 a21042 21 99.2 296.7 25 .5 29S3-1. 2 9 6 , 2 91. 29 61 2 9 6.4



Table 37B - Inferred Pressurant Distribution, Scaling Run 60, Test Configuration 6:
Three 2.54-cm Nozzles

t r 7. 7,
() (IC) ('C) (IC)

CONUNCsxE 9VALsE OPENING
41.0 20.8 20.53 62.7
3.0 30.? 20.8 30.0

VALVE FULLY OPEN

2.0 25.4 25.7 22.9

3.6 33.3 36.8 24.4
4.6 l7.1 44,2 24.8

CU"EN±CE VALVE CLCSUAE

5.4 38.1 48.9 25.9
4.0 39,0 50.7 26.4

VALVE FULLY CLOSED

7.0 38.7 50.7 26.c
0.0 37,4 48.8 26.0
6. ''.! 'S.° 5.553

556.0 1 1.5 41.4 25.>

11.0 34.9 45.1 24.8

12.0 34.5 44.4 24.6
13.0 ,4., 43.7 24.4

14.0 33.6 43.1 24.2
11.6 33.4 42.6 24.9
14.6 32.9 42.0 23.8
17.0 32.6 41.5 23.7
1.4 32.2 4a.9 23.5
19.4 32.1 45.6 23.4
26.0 31.0 40.2 23.3

21.0 31.5 39.7 23.2
22.0 31.2 39.3 23.1
23.0 30.9 38.8 22.9
24.0 30.9 38.6 22.9
25.0 30.6 38.4 22.8
24.0 30.3 37.9 22.7
27.4 30.2 37.7 22.6
28.4 29.0 37.0 22.5
29.0 29.8 37.0 22.5
30.0 25.5 36.6 22.3
31.0 29.3 36.3 22.3
32.0 29.2 36.1 22.2
33.9 28.9 35.7 22.1
34.0 28.0 35.4 22.1

8x0

p pie

3 I (5.0055933.1 .0436

77.7 4.2362
14 .4 2.8234
7.9 1.10aa7

7 .3 .81 17
57 2 9 .7534

286.6 .3780
142.7 .1879

72.9 .09o0

75.? O.S998
58.9 .0776
60.7 ,08*o5
62.8 .0827
43.0 .0567

66.4 .0875
45.6 .060t
70.5 .0929
24.1 .0317
49 2 -O4I

50.5 .0665
52 .8 .0603
53.3 .0702
27.2 .0358
27.6 .4364
56.5 .0744
29.9 .0300
89.4 .1177
0.0 0.0000

62.0 .0816
31i8 .0419
32.3 .0426
46.3 .0874
34.3 .0449

Pressurart Fractions (X) at Locations I

2 3 4 S 6 7 8I 9 1t 11 12 13

aobad 0 060 5041 6 0530 4 5053 0 00 oa 050 0000 o.000 0.00 0.000 0.0ooo 0,000

.324 .060 .o00 .000 I.230 .0o0 .041 .246 .00( .00oo .t24 -. i24 .4ooo .224

.113 .493 .319 I.C15 2.015 .667 .493 .146 -.663 -.e58 -. 65S -. 411 -. 168 .006

.272 .233 .313 .468 .468 .390 .390 .250 .079 .227 .125 .164 .080 .235

.367 .3e2 .35C .433 .485 .407 .433 .325 .309 .351 .291 .304 .330 .361

.433 .43a .395 .439 .526 .493 .483 .428 .396 .413 .392 .396

.48± .490 .449 .410 .,3, .531 .513 .469 .465 .473 .44, .457

.499

.499

.499.499
I * 99
.499

.459

.499

.499

.495
-499
=449
.499
-499
.499
.499
.499
.499
.499
.499
.499
.499

.499

.499

.499

.499

.514 .473 .473 .535 .S3I4 .535 .483 .494 .4S8

.547 .463 .463 .551 .552 .55L .489 .499 .485

.- S37 . 4 8 . 4U ."-Ga - 533v dS<. 4 5 3 , 474 .44 F 

.s32 .484 .464 .532 .532 .532 .479 .479 .474

.526 _477 .47? .526 .52S .526 .492 .40? .477

.521 .471 .471 .521 .521 .521 .486 .496 .4*1

.542 .459 .419 .50 .510 .5±0 .505 .5O5 .490

.539 .486 .496 .512 .538 .522 .491 .491 .400

.528 .475 .475 .528 .528 .528 .485 .451 .490

.519 .464 .464 .519 .519 .519 .491 .480 .490

.513 .457 .457 .513 .513 .513 .490 .490 .474

.415 .499 .441 .499 .491 .499 .493 .499 .487
.543 .405 .485 .485 .485 .485 .485 .496 .479
524 .44 464 .524 524 -524 .482 .500 .464
.515 .455 .455 .515 .515 .515 .497 .513 .491
.506 .444 .444 .1906 .506 .506 .506 .506 .493
.545 .403 .451 .483 .545 .483 .483 .501 .489
.529 .466 .466 .466 .529 .129 .490 .491 .498
.519 .455 .455 .519 .519 .519 .493 .499 .481
.562 .496 .4123 .496 .529 496 .403 .483 .496
.552 .485 .485 .485 .552 .485 .485 .492 .472
.54( .472 .472 .506 .540 .506 .499 .485 .485
.588 .519 .450 .519 .518 .519 .478 .405 .471
.580 e 51 .439 .510 .5t1 .510 .496 .409 .409
.568 .497 .497 .497 .532 .497 .49se .490 .483
.558 .486 >486 .406 .5 ..486 .486 .50s .471
.576 .465 .465 .539 .539 .539 .487 .472 .4854
.602 .452 .452 .527 .527 .527 .494 .505 .4S2

.494 .409

.485 .4199

.48s .4759
.47? .4 92
,4956 .491
.495 .490
.491 4 491
.491 .4 91
.513 .502
.513 .5i)7
.491 .522
.502 .5 98
.5126 494
.503 .49?
.536 .493
.514 .495
.504 .4S5
.535 .4 9 3
.5013 4 1(5
.5 12 .492
.5106 4 478
.49 g 478
.503 475

.490 .483

.5i4 4 470

.502 .465

.490 .4192

.4 1 a .413S

. 457 .4 6 1

.409,4SS4 0 9

493
4 902

. 0 2

.491.5911

5 1 3.53o
5 3 4.5 3 

5 506

5 0 9
.508±

.517

.499
.4g6:
.4g2
.499
. 478a
4 89

.4S3

4 9 2

480
. 475

.405

.48(0
. 95

.4s9

S 50P
.516
.5 04
.4S0O
.485
.502
.510
.5 2?
.520
.512
.515

.521

.509

.5 1I 5

.512

.49 6

.4598

.499

.4 8 5

.489
.48:3
.4i-

.480

.475

in

Z
Po
3-

IV
0

W

77

CD
LA



Table 3SA - Scaling Run 61, Test Configuration 5: Two 2.54-cm Nozzles

Cbamber Absolute Texoporsta () at Lotouas I

6 1 8 9 10
257.2 296,. 295.3 294.6 293.9
297.2 29V23 295.0 294.7 296.e
297.2 296.2 295.2 294,7 295.9
297,2 2962 2).1t 294.0 296.1
297,2 296.2 295 .1 294.8s 296.1a
297,2 29s6.1 295.2 294.6 296.1
251 .2 296.4 296 .5 295.8 296.7
(0252 .004. 302.0 301.1 303.9

3(0562 146.3 30G.4 305.5 308,4
3(59.73a4.3 3as.s 3aa.8 3211.
312.2 311.1 32(.9 310.7 312.?
3t2.7 302-1 311.6 311.3 312,9
313.2 312.7 3±2.0 311.6 313.4
3t4.2 312.6 311.± 311.5 312.5
3111.2 312.0 3±1.1 J10.s 312,3

312.2 313.7 310.6 310.6 31LO
312.2 311.3 310.3 30.2 31tlA5
3±2.2 311.2 310.0 31(., 3±1.3
311.2 3±0.s 305.7 309.5 31(.7
9 . 2 3110.33 3v g . S 33 .4 3 3 tv ^ 

311.2 310.3 309.2 309.( 311),2.
311.2 310.2 320.01 31.? 30964
301.2 310.0 30a.8 30s.s 3a9,7
311.? 309.6 308.5 3(0.3 34394
309.7 308.4 307.5 347.1 708,58.
30.7 3017.5 306.5 3Q6.4 357.?
3(19.2 305.1 305.9 3(1.9 30566
304,.7 305.9 304.9 354.6 30$.5g
306 .2 305.1 3504 .0 (53.9 304 .§
30(5 .2 304.. 2133 .5 303.3 304.2
305.2 304.1 303. 490.; 3)4. 4
305.2 303.7 302.5 35 g,3.3 5 .91
304.2 303.1- 302.2 :3(5 303.0
304.2 302.3 30t.7 351.3 7012.3
303.2 302.1 340,3 704,6 30t.7
302 .2 301 .3 30(O.3 3.091,0 43t..2
302.2 305.9 29.0219.,4 300.9
392.2 310c.4 29g,4 19453 7000.4
301.2 300.0 29,2 29.7 3(80.0
301.2 254.s 210,9 298,6 299.?
300.2 2g9.5 290,02 9.3 2e9.1
300.2 21932 293,4 298.0 299.3
30(0 .2 2599.7 13 . 2 290.1 24173 .9S
300.a 7ee, 9 a- 27se .0,
300.2 290.9 25s1o 29 .7 298.0
300.2 295.1 217.6 292.5 258.7

11 12
296 .0 2 95 .9
296,0 298.99
296.0 95 .9

296.G 298.g
296.0 295.0
296 7 2 i 3

368.2 t 07.5
411.0 31(.I
74±2.2 302.0

t3.t3 L2 9 a

3±74 3174l.7
312.0 312.6
311.6 i30.6

411.5 311.4
3±4.) 371.9
741(3.? 3103.
7 i 3 ' 1 31 A 2 1

302.84 302.4
309. 2f 09.^2

3a .4 3 0. o
37417. 307.±1
97.0 29906.6

299 .5 2 05 .2

32V95.3 2994s.2

394.7 304.4
304./s 3011. 9

303.43330..0
303.2 302.?
302 .4 30.2.1
301.,5 331.2
300.9 3(04.9

3 300.4 35.2
300.2 299.9g

21)3.5 29S.5S
255 .3 299.1X
195 .3 295 .4

290 .7 2S55.6

13
ass5.7
2 9 5 7 

295 .h
293 17
295.19
295.7
255 51
3198.5
3127.5
3±6 .2
7402.5

312.5
312.3
332.5
318.70

3110.3

3v .9 

309 .6

3 48 7
3 47 a 300 . 7

2126.8
3(16 .3

304.9
3024.2
303.7
3012.3
392.4
301 .9
3121.1
300.6

3530.2

293 .5
2,93.3
299.1i
2 58.6 
21 8 .
25 8.2

39 4.3

BOOID 11181S
I A THETA± 2

(DI (DEG) (M)
1 O.157 45 '0,151
2 0.457 40 '..076

0.47 49 (5.0
4 (54)? 45 0.071
5 5.45? 45 0.1)5
6 0 45? 45 0.229
7 0.457 45 0.530
8 2.45? 45 (.600
9 0.457 45 (5.6557

±0 0.4)? 49 0.762
t# 0.49? 413 0,34a

27 024.? 48 0.9±4
13 0.49? 43 (.95l

000~
p

04*

*46

64*

6.30(3
6. 244

5 2 9 ;5.286:
4. S2 7
4 . 38 4
4 .0 1 7
3.689
3. 397
3.421;
3.394
*4*5

4*41

4*4

*445

*4*

*55*

*4*

4.. 

t
(0)

.4
'3
-2

1)

2
3

45
6
7
a
9

3 0
1t
12
i23
II4
25
36
I7
I0
23
28
33is
43
46

48

oe

119

16
00

tie
tZa
4as

1041
1240

(R)

534

45*41

2g)6 .2
2396.7
254 .2
277.2
274.2
273.2
271 .7
270 .2
270(.2
272.2
2114.2
*5.

4*

10454

*4.

,441

4*4

46*
. T _5

444

Ch~amber
p

> .023
1.022

. 0 2 3

± .1223t. 023
£ . ('3

1.36

2.112

090
2 0 7 9
2.1±115
2.0882

2. 0 1
2 0 1 1 

2,5h69
2^07±

2. 4g3

., 047
a A O 

0 4 Z

20406

2.0322>528

2 5317
2 a is5
2. 027
20±22
2.'01e
2.0,7

297.2
27 .2
297. 2

297 22517.2
202 .2

30 2
3 t .2
3112.2
312.2
31 3.2

7413.23$3 2

3 t1.2

31112.
3 0 a2
3 t 7 2

311t.2

3 0 t v2

310.2

2 11.2

310.42

31 .2
31 8.2
311 .2
310 .2
309 .2

308 2
3(0182
307 52
30 2

305.2;3(16.2
11(15.2

30 .2

30 (.2303 .2
302.2
302 .2
301 .2
301 .2
3001.2

3410 .2

30)0.2
110(1.2

297.2
297.2
297.227. 2

297 . 2

ae .2 
3t1 3 2

327.2

3113 2

3135.2
31)5.2

31 1.2
312.7
3±3.2
1111.2

3 1 J 2

3±2.?
3±2.2

3111.2
210S.2

3±0.2
305 - 2

308. 2

305.+2
303.S.

3 o 5. 2

394 .2
303 2
3011.2

a a. 2

30t.2

3 0 3 -2

301.2

3 4 t 2

341.19.
120±1.2
30.2

2a T 4 

3
2g97 .2
2 97 2297.2
297 .2
25? .2297 .2

29?.2
29 .2

374 .221J9.2

313 .2
3i3 .2
3f13.2
313 .2

311 .7
3 21.2
3 1 3 2

3105.2

310 .2310.R
309 .2
3 49 20

30S? .2
3(56.2344 - 2

3057.27083 .2

92 52

302 .2
741 21

74*56.2

4
257.2
25.7 2
297 . 2
297.2
297. 2
297. 2
297.2
310 . 2
3014.2
301±.?
311.2

S12.?
3 1 3. 2
313.2

7412.2

382.2

70S 2

3] 9 . a

320 2

311 t.2
310 .2

3 9 t 2 

30 9 2

306.2

30 2

74(13. 2

39 ,2

301.2

J3T 2 . 2

3.0022

329.2

5
297 .2

297 .2
29? - 2

2 9?. 2
2s7 .2a
30a .2 

3 t 4 2

a126.2

3 0.23t4122

313a 2
312 2

3112

310 .2
312) 2
7400.2

308.112
3129,11
11(59.2

1459 . 2
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J403.2
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Table 38B - Inferred Pressurant Distribution, Scaling Run 61, Test Configuration 5:
Two 2.54-cm Nozzles

1' ',~~~T
(a) (5

i1 - (C) (IC)

CHfUNNCE VALVE OPENING
*. 213.2 23.2 76.9

4L9Ci FULLY SPEHl

2.0 28.5 29.5 24.8
3.0 33.2 35.8 24.7

4.0 36.6 41.9 25.7

5.0 38.4 45.? 26.6
6.0 3293 40.2 27.4

COMENCE VALVE CL0SURE
7.0 3.11 45.8 20.1
8.4 39.7 50.5 28.4

VOLVE FULLY CLOSED
9.4 39.1 49.6 28.1

10.0 39.2 456.3 27.5
11.0 37.5 47.2 27.13

12.0 37.0 46.5 27.1

±3. 36.6 45.9 26.0

14.0 36,E 4S.2 26 .6

15.0 35.1 44.8 26.5

16.0 35>5 44.3 26.4

17.0 25.2 43.9 26.2
15.0 34.9 43.4 26.1
19.0 34.7 43.0 26.4
24.0 34.5 42.7 25.9
23.0 3'.2 '2.3 25.S

22.0 33.9 41.8 25.6
2314 33.8 41.6 25.-S
24.0 33.6 4i.4 25.5
25.0 33.5 41,1 25.4

26.0 33.3 40.9 25.4
27.0 33.0 40.5 25.2
25.0 32.9 40.2 25.2
25.0 32.7 41.0 25,1
39.0 32.6 39. 25.0

31.4 32.4 39.3 25.e

32.4 32.3 J3. 24.9

33.0 32.1 39.1 24.9
34.0 32.0 36,8 24.8

Is oPoeo

59.6 7.5046
18.2 2.5624
9.9 1>2026
9. I . 079
9.1 .6943

9.3 .6057
45.0 .5162

7.4
12 .5

t 8.0
6. 9
7.1
7.3
5 .53
5 .2
5 .3
5s.4
5.5
2 .

3. 

3 . 0

3 . I3 .1

74.26.5
3 3
3.4
3.4
3.5
2 .5
3.6
3 .6

.0849

.3 4 35

.12 62

.07 89

.0843
- 1570
,05561

.0606

.12621
.0 6116
.0 325

.05680

.0 347
0 352

.03,7

.07401

.(1379

.0385
.03,0
.1)1197
-(4563

.041(50

2? 2 3

Presantt Fractions (X) at Locations I

5 6 7 8 9 10 11 12 13

8.c0 o.0c0 0 .0 00 0 0.ooo e.ooo o.o0 0.0 . 60 3. oo o05 .eo6 0 0oo (.011 56.5o 3 .105
.512 4.2ii btbL i6 .. 5 4 . -i1 .4 .. ii .5r 214-J2.rr5- .L57 . A'.i .419

.329

.2 4 3

.323
i 380

- .426

.240 .442 .t91i .5576 .2200 .2201 .255 -214 -. 120 -. 449 -. 2814 -. 191 .020

.311 .421 .510 .51( .331 .331 .225 .135 .162 .020 .046 .055 .012

.352 .413 .444 .444 .352 .323 .339 .27± '.279 ±597 .228 .234 .259

.394 .447 .447 .44? .394 .394 .394 L115 9 337 .3±1 .13137 .113 .357

.435 5 45 5 .459 ,q51 435 ,459 .435 .415 401 .396 .1302 .391 .411

.462 .499 .489 .459 .489 .443 .485 .462 .452 .443 .430 .439 .439 .452

.489 .512 .512 .512 .512 .467 .46? .490 .49 .472 .481 .476 .476 .405

.488

.488

.498

.418

.488

.4a80

.48 8AasS.408

.489

.488

.480

.480
.480

.488

.49;9

.4 S8

.488

.488.4188

.488

.488.4 8 

. 4a98

.4 9 
St4as

.509 .s09 .486 .486 .486 .46 .490 .490 .472 .476 .401 .486 .495

.50 .50 .50± .50± .501 .501 .472 .402 .453 .477 .472 .463 .47?

.540 .515 .515 .490 .49s .490 .480 .405 .460 .470 .4125 475 .475

.522 .522 .522 .522 .522 .471 .465 .481 .450 .461 .476 .465 471

.532 .505 .505 .5s5 .5s5 .505 .469 .479 .458 .474 .474 .463 .474
.543 .543 .489 .489 .489 .489 478 .473 .467 .473 .407 .473 .478
.5333 .533 .533 .478 .470 .478 .467 .478 .456 .473 .478 .478 .484
.525 .525 .525 .470 ..471 .470 .464 .481 .464 .466 .481 .492 .49?
.92( Ls20 .520 .463 463 463 .469 .456 .460 .486 .486 .490 .503
.541 .501 .501 .502 .50± .472 .472 .483 .460 .483 .478 .495 .501
.541 .541 .482 .452 .482 .452 .459 .400 .453 .476 .498 .480 .403
.534 .534 .475 .475 .475 .475 .469 .481 .457 .487 .487 .493 .505
- As .s~ s.s A4 . .s .ssG .4X .47s .1.o .4s 4S .^e ,e

.516 .516 .516 .454 .516 .454 .473 .491 .454 .485 .485 .491 .497

.50± .501 .501 .501 .503 .470 .483 .483 .470 .476 .476 .499 .495

.547 .547 .484 .484 .484 .404 .465 .479 .453 .478 .471 .478 .457

.538 .538 .536 .474 .474 .474 .4468 .407 .449 .474 .4g7 .474 .506

.529 .529 .529 .465 .465 .465 .478 .484 .459 .478 .472 .491 .504
i519 .519 .519 .453 .15± .433 .473 .493 .447 .48o .48 .496 .506
.509 .509 .519 .476 .504 .476 .482 . .40S .456 .469 .476 .489 .502
.562 .495 .495 .495 495 495 481 .48± .441 .481 .454 .474 .501
.'530 .550 .516 .492 .4S2 .452 .475 .475 .448 .462 .4S2 .475 489
,543 .543 .543 ,475 475 475 451 .48± .440 .488 .454 .468 .481
.3.23 .3233 .333 .464 .533 .464 .478 .470 .443 .471 . 454 .471 485
.524 .524 .524 .524 .524 .454 .475 .475 .433 .489 ,454 .468 .482
.976 .10.6 .556 .9t41 .506 .546 .471 .478 .449 .464 .449 .457 .471
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Table 39A - Scaling Run 62, Test Configuration 5: Two 2,54 -cm Nozzles

Cbaw AbOPohte TeipnuM (K) at Lioofs I

4
297,2
29 ? .2
29?. 2
27 2
29? , 2
397, 2
sq37 ' 

299. ?

396.2

7v49.2

3134. 2

3J113.2
013.2

3174.2
312.231it.2
311.2

310.7
31C.2
303, +2
308.2 
30?. a

30C . 2

3069.2

2(54.2

7402.2
740 2-

1Q56. 2

$02. 2
100 .2
291.2

5
297.2

297 .2

2 9 .0SOD 2

297.2
29A. 2
297.12

1 4 2

3 13 2
3. 12 2
f3 1. 2
314.2
31Z.2
3±[27

332 2

3±1.2

311.2

1Q 02 2
3-1O .2

3 0 1 - 27409.2

74190.2

3 a0 2

3 00 ^2
2 4952

6
273 .2
273.2

273 2
273.2

273.2
273.2O
273.2
273.2
273.2
273.2
273.227 1 .2
273 .2
273 .2
277 3 2

2fl .2273 2
273 .2
273 .2

2774, 2
a 73 .2

2 7 3 2

273 .2

2 77 a 2

273 .2

2711.2
273.2

2 7 3 2
a 1 3 r 2

273.2

27f3.2
273.2

27 3 2

273 2
273.2
273 .2
273 .2
273 .2
273 . 2
273.2

273.2 
2173 .2
273 .2

I
296.1
2SO,1

296.0 
2s9. 5296,12
3q 10

3 o 2 .
309 .2

3 0 S . a

31;,?
3±2.47
31±.?
3*1.3.

310 .29

3112.9

:1053.3

3 2 0 

24( 5

309.5
304.9 

27S1.3.3

32 9 

502.0o

3ea53.9

300.e5
3Cd0. 3
304,0e 
29,9.3
299.5

299 .9

295 .-
2951.(

295 0
2551. (1
295.0

3/4 -4

309.6

310 .8

74 0.4

38(1.9

3 as . a

ae31.56
311.2

34SI .
30Z S

30*.4

als .3
32 so5 

329-8

3092.
7009.0

310. ?
7407.0

3s94.5
303 .3
303w . 4
112.5eg
32.0 k
301.7 
300.9
300.4
259.41h 

294.7
2 9 4 6 
294 6
294 -8
294.11f
194.6
2/45I 0

3 0 9 0 

3 t f 3 

3(50.0

I 0 7 6
346 a 6

(56 .53(a59,5

J 03 i6
I a 3. I
3r2. 9

350Z.0

310a.2
310.0

991.3 

307.6

21)7 9 f

306.6
303.3 

to

295 .7
295 .7

2f951,7

3 3 .6

3 13 4
3,12 3

23.2 

311. a
3 I1 a 

3170.3

3130 

3±2.3
302 .5

311 .2

310a .
307. ?

3±0.02±6.2

304.9

3 0 -3#3a (1 
3 5 4

74411 . 8

i4ee5. O

299.7

298.7 
290-4

11
295.0 

295 9
299.9
2 7 5 9
1195.8

3 02 32951 .903(12.7

3 J2 6s
3183 .
1323.2
312 .
3 1 1.9

311.4
330 4

30 0 .74

3156.9

310 .a
30@0.a

2(59.1)7

308,8 
3(0.9w

3(5? .7)
31±6,1

29±9 3392.9L

3(0,4f

300.24
299.7

299 .

29S.6

29
295.55
2g5 7
295.?

2S5 I. ?295.0:

2 5 5. 7

3053, 1

319.8
312.4
312.91

312 3

311.2

311.1I
3±o.9
330.75

70(5. 12

3199.2

Xov tI 

304 ,

0 3 1

833q.5S

3ae.03
30e2.D

299'. 2

2. 9 8 

742.12

299.7.

13
295 .-6
2 g 5 5
295 52951.5
295 5

2535 £
2 ,A S 6 

3 eo . s
3127,0
3101.0
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312 2s
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3to.1)
309.6
J112,6
10? .4s

2125 .a

370 .0
3074.4

7403 .0
302.6

11)3 .2

3 0( 9 7ioo0.2
380.9
249 .7

2,98 7
2g98 5
298 4

I R 35ET5 Z
(M) (bEG) (I)

t 0,49? *9 -9.15Z
2 1,456 41 -0.075
7 0,45i 45 0.1
4 0(457 45 0.076
5 0.457 45 0.152
6 0.45? 45 0.229
7 1)45? 45 0.611
a 0.457 45 0.610
9 0.457 45 0.687

14 0,457 45 0,762
12 0.457 45 0.S30
12 0.457 45 0.914
13 0.45? 45 0.99t

00

fl)
-5
-4
-3

-2
-1

0

2
3
74

12

4

7

42

S

1 4

$7

19

17

47
52

,7
42

6t7

14?

,02
127

14?

AC 7

t77

544t

10?

1??

14?

414*

645

*416

5 0917

6.*292

4 -4(5?

4-43

*45*.4

4*4e

*655

*4*

P.44

.555.

*.5

*5**

45*5

296.2

72 0 9- 

94/ '32

273.T?

27122

270 .

55*.

4*5

*55*

6*4

.41

45**

55*5

p
I-)

*~~~~~~~ 3_

10 23
± .0o23

1. G523

O . 2 ao
I 0 501

1. 500-30*

1.9729

2.041

2.101
2- 094

3.057

2. 0822 | os

2.0550
2.078

a. 0*8,

a47

2.502a

9 a 06t

a. os6

1*q4

2.1e 92

2 . (433

2. e 0s

2. o04a .1Q)311

2' 0*0

2.010

2. e69

297 .2
297 .2
297 .2
297 2
297 .2

2-57 2
301.2
30 .2

33 2.2
3 3 .2
3173.2
3 ±3.2
3 12 i7
312.2
312.2
>1 .t 
I t ag312-22

3140 a?
7041.2

300 .2
391 .2g

704 .23(51 4. a

3(4 .2
203 .2
3 0 3 2
302 .23012.2
3 4 A 2
7401.2
301 .2

300 .2
30 0 4.2

308 .2
30 0 ,2
34 0 2
300 2

297.22 97. 2297 2
297 .2
257. 2

297 .2

299. ,
30 .2
3±107
33 ±.2

t31.2
313.2
3±2.7

312,23tt2,2
3.10.2
3±1.3
7410.2
3.10 .
J(d9.2

305.2
3 0 4 2

3124.2

304.2

303,234 0 2 

3 4Z3. 2302,2

302.2
3 0 1 . 23 01. 2
30 .2
3041.2

304.2

3414.2
300.2
2919 .

297 .2
29? .2
297 ,2
297.2
29? .2

299.
32S7 .2
7419 . 2

3i 37 2
7402

3 to2 .

3Z30.2
13. .2
3±2.7

3 12 .2

3±2.2
74); .2
311 .2
311.2
731. 2

310 .2
310 .2
3059.2

3548 2
334 .2

303.22413.2
3074.2

7441.2

74*9 .2
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219 .21

3 0 1 2
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3WZ 

MPv IR-
3C 0 a 
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Table 39B - Inferred Pressurant Distribution, Scaling Run 62, Test Configuration 5:
Two 2.54-cm Nozzles

I T T 7 ,
(6) (IC) (IC) (IC) P P1/

0.0 21.2 21.2 S8.6 -.0 3.0000
1.S 28.3 21.3 24.0 38451.2 -7.0319

VOLVI PTLLY 57E9
2.1 25.7 25.8 24.6 89.8 ,1.4702
3.0 31.3 33.2 25.1 19.1 2.8562
4.0 344. 38.3 24.4 ±1.9 1.3321
5.5 35.7 41.9 25.4 10.4 .9581

CONKEICE VALYE CLOSURE
6,4 36.3 44.0 26.V 10.7 .9249
7.4 36.7 45.7 26.7 -4904.3 .0968

VALVE FULLY CLOSED
I,4 26.3 45.5 26.6 -2416.7 -4547
9.0 35.1 43.8 26.0 -3080.9 .2028
13.4 34.1 42.3 25.5 -1049,9 .1920
11.8 33>6 41.7 25.2 -476.2 .087S
1.41 33.1 48.8 25.0 -661.7 .1210

13. 32.8 40.4 24.8 -343.3 .0628
34.0 32.3 I9,7 284.4 -511.7 .0472
19.0 32.0 31.3 14.3 -366.4 .0670
16.5 21.7 3.8, 24.3 -376.3 .0688

87.0 33.4 3S.4 24.2 -3*77.1 AC 8V
3l.0 31.1 3S.0 24.0 -398.4 .0729
19.0 31.0 37.8 24.0 -293.5 .0372

34.4 30.7 37.2 23., -416.7 .e7c2
21.4 30.6 37.3 33.7 -2±1.1 .oa3s0

22.* 30.3 36.7 23.5c -436.7 .07s8
23.0 30.1 36.4 23.5 -223.5 .0409
24.0 23.8 3i.0 23.4 -458.4 0(138
28.4 2,.7 35.8 23.3 -235.2 .0430
26.4 33,7 35.8 23.3 0.0 0.0000
27.4 29.4 35 . 232. -442.41 .0843
21.0 29.2 35.1 23.2 -247.8 .0453
29.0 29.1 34.9 23.3 -252.6 .0462
30.0 08.8 34.7 23.0 -257.3 04?0
31.4 28.8 34.4- 22.9 -262.2 .0479
32.0 26.5 34.0 22.8 -339.8 .0987
33.4 26.4 33.9 22.7 -270.4 .0119
34.0 2e.2 33.5 22.7 -284.0 .0519

A' 2 3

Pressurant Fractions (X) at Locations I

5 6 7 a 9 10 1t 12 13

0.000 0.0000oo10o o .oo 0 o .oo 000 oo .o0 0o.o00 .oo0.00 o ,00o.0o .- o 0.oo00 o.o00
-.000 -. 020 -. 020 - .020 -. 020 -.020 -. 020 .017 .017 .054 -(.020 .054 -,02e .01?

.120 .471 1.653 2.046 3.653 .865 3.621 -. 159-1.734-1.497-2.206-1.576-'.182 -. 355

.238 .121 .367 .491 .367 .121 1.478 .269 .059 .07± -.326 -.126 -. 052 059

.319 .260 .306 .230 .300 .268 1.258 .291 .209 .202 .098 .235 .150 .194
.379 .345 .406 .406 .345 .285 1,256 .345 .297 .272 .224 .230 .242 .278

.426 .374 .430 .430 .430 .374 1.263 .374 .330 .319 .285 .312 .100 .313

.472 .447 .447 .447 .447 .394 1.2S6 .410 .420 .3S4 .357 .369 .37S .368 -

.4 to.4190

.4110

.4990

.4 90

.4s.0

.4,0)

Ao

.490.4,0(

.4,0(

.490

.490

.4901- 49go

. o.4,0

-.4S9O

.44so

.490.4SO

.490

.4±2(1

.440

. 442

.442

.413

.4,2
4,24
444

.491
. 44A
4 5

.445
. 4,9

475
4 6a

.513

.531.

.409
.477
.50o
.529
.522
.507
.41S
.477
.4 63
-445
5 25

.440

.442

.4 4 2
.435
. 421

-44
-444
.424
.46
.435
445

. 491

.475

.49s

.58a

.9151 

.489

.477
,540
.529
.52 2
.507
.4.9
-477
. 463
.536
.5 25

.440

. 4 4 2

, 4 4 2
.4 35.442
.442
.424

.444

.424

.466

.4755
-44 5
.455
.4 a5
.4657

.4CO3

.46(1

.446

.438

.Sv7

- 4 a .489 

.4677

.4C3
-445
.433

.440 .440 1.207 .419

.4t4 .442 1.312 .431

.442 .442 1.332 .424

.435 .435 1.349 .423

.421 .421 1.366 .427

.434 .434 .353 .409

.444 .444 1.369 .42S

.424 .491 1.367 .404

.432 .466 3.359 .431

.455 455 13.366 .405

.445 .44* 1.376 .410

.4145 .43 t355 .4. 1 9

.403 .475 2.363 .4±6

.460 .460 1.359 .409

.44i .441 1.360 .411

.433 .433 t.363 .4%7

.410 .489 1.362 .402

.477 .477 1.3CI .396

.460 .460 2.344 .396

.446 .4q5 1.354 .40,

.438 .439 1.357 .413

.422 .422 1.354 .414

.403 .419 ±.347 .429

. 4? .47? 1.3 4? . i16

.463 .463 1.359 .418
.445 .445 1-354 .427
.433 .433 3.355 .423

.430

.4 31

.4 t3

.417

.433
40 9

.4t1

.417

.405

.412

.424

.412

.416

.4 o 8

.43 ±
.4 1(
. 4,7
.4 12
.420
.413
.413
.4,4
.420
.i52S
.436
.427
.433

.4t9 .409 .393 .409

.397 .397 ..412 .408

.393 .389 .395 .413
.399 .399 .393 .411
.346 .399 .40i .419
.383 .383 .303 .390
.392 .372 .379 .399
.377 .391 .377 .297
.384 .370 .343 .393

.384 .384 .37? .119

.3s8 .403 .274 .389

.3( .3?5 .,acs .37A

.372 .372 .372 .387

.,370 .370 .343 .379

.365 .380 .357 .365

.374 .379 .355 .375

.378 .362 .354 .370

.372 .364 .356 .364

.363 .355 .355 .363
.364 .364 .339 .364
.354 .380 .331 .1373
.372 .372 .346 .363
.377 .36g9 .343 .369
.3?2 .4172 -34. .35

.401 .374 .347 .365
.39i .393 .345 .364
.387 .377 .350 .350

z
71I
3-

0

00

C)
LA

.4123

.424

.40±
4125

.4es3

.39(1
.3901

.3,3
.37?

.382

.372
.370
.365
.371
.3552
.364
.355
.372
.381)
.372
.361)

.356
.355
43501

C0f



Table 40A - Scaling Run 63, Test Configuration 5: Two 2,54-cm Nozzles

Cbazber Absolute Tcmperamrms (K) at L:caatos I
4

56456.3
2912.2
296 . 2
296. 2

296.{22 9 6. I

a O4 2
2962
3os 2
7012.2

1 3. a
312. 2
312.2
311.7
2111.2
3111.2

330.2
310.23 10 2
3 1 o .
3 1 0 2 
309. a3±0 .2
3106.2
303.2

305 2
3145 2

704.27404.2

I 0 9 2
3(02.1

302.0 23oI.2

lo} 0 23(0e.2

294 2
C 40.2301 22

flI. 2
233.2

is

1196-2
296.2

296 2asa6.2
2566.2
296.2
329.2
246 .7
332.2a

2a96 .

a 2 o . a

3 12 2
1113.2
1123.2

312.231± .2
311.2
310 7

3 142

3 0 4 

3129.2

304.2

340 2

74531.7
741)1.2

3 0 r 2

300. 2
a2 .92

ass 2

233.7

290.2

2145.2
239.1

A .7
296.2 25, 2
296.2 235.2
296.2 295.2
2 .982 293. 2

296.2 293.2
295 .2 23 8.2
297.2 29 ,1.
31012.2 3 0 12
30165.2 3 0 12.1
309 7 309.7
311.2 3711.1
32 .7 3712.3
1123.2 332.74
313.2 312.3
31±2,2 3:1015
3I2,3 311.53

31A,2 399,8
311 .2 301 .5

30Q.2 303. 3
7 e .2 8 1 4a11)9.2 7407,1

304.2 3 0,5
456.2 805.7

306.2 3804.?1156.2 304.2

30~2 . o 23 

7301.2 3013.
74(5192 303.3
304 .2 803.0e
304.2 302.5
3003.2 7082. 1
303.2 3(11.4
3(12.2 304e1.6

301.? 2930.

3011.2 291.5
3(0e.2 29373
340.2 239,.0
3O0.2 294.7
3010.2 291.19
293.2 2 114

aso V 28*0 W249. 39 6.3~ 

294 3
214 .2
234 4

234.29.4 4
2 .14 4

42 9 .7-

3(59(1

3 9 io

741.
3 Os - 2 

311 .8

3±1 .2
3 a I55
$00 .2
309.9

3 59 0

3115.5 

3D94A Ie

304 .8
3124.1

1±2 .o4

3017 
31±1.6

330.5 
209.9

tn2 

298.6
2ss7-9

2457,?a
*97 .19

9 10

2 941 0 29s 1 294.5 2935.1
294. 7 2§95 61.294.1 293.1
294. 1 299 .2
295.? 296.7
302.0 304. 2

31)9.3 311 .3
3t. 7 3 12 5111).? 3 12.5311.5 312.7a

3(1.5 3±3.12
11.1 312.1

110 .5 311.5
320.4 31t.0
3110.7 3±10.7
309.4 310.4
309.0 31(.3

300.2 309.6
308.2 309.2
307.3 3018.
3( 7. 6 348 .6
306.4 3707.4
305.4 30 6 .3
304.5 301.7
1703.9 3044.
a0. 1 304. 0

302.2 3031.
301.9 302>9

112 3702.74
301.0 9 2 .2 
299.1 30t.S<1

299.70 3(59.0
2139.1 J239.1e

2)9.5 299.4
280.2 293.1
290.0 230.1
*37>9 290.7
2)7.19 238.4
*97.4 298.2
2W7. 3 ass.1
to?. 2 39a4. 

03
295.0
239 .1 

23s .0
2195 t
295 0

296 .4
303 3
3 (15.4
311.1
312.3
32 .6
312 .2
31Z .

3 1 0 3 1.1

320 4. 

31 .3
310 1.

3 0 0 A 2

31(5.2

29 8 4 

397 3

398 11
0ST .s

74569.74

3568.97
390.0

300.70
74(53.7

3.1) .0a
329 .5

301 .4

233 . I
258.8

02
295.0

295.0295.0234.45a

296.0

7002.?
3 0 2,

320.3

312.2
3t2.64

312.1
311.3

3 0 06

3 Iv .t
299 7

7004.75

3112.7

329 12

3o1.26

825.C?
2h 9.7

3264.2
303.6

302.7?

303 . 2

293.4
290.8o

290. ± 
299.0

234 8
295 0
2g4 .9

234 .9

294.9
2334 .

2951.5
3012£Z
307 4
31 .0

21( .5
74024

at 9

312,0e
3214131(5.7t
410 .4

319 .7

'/ V 7 3129.2

3 a It , 

7048.3

30S0.4
304.7

3 0 4 

20 99 5

384.12

32 isa

e2 9 8 

21)2.2

301 .7
312.0 4

2413 .5

29(1 .0
238 .6
23(1.4

21* .0r

C00901) 6TFS
I R THETA 2

0:) (AEG3 (m)
1 0.45? 45 -0.152
2 (.457 45 -0.076
3 0.457 45 o.4
4 0.457 45 0,(76
1 6.457 43 0.1511
6 0.457 45 0.221
7 0.457 45 0.530
S 0.457 45 0.610
9 ii.457 41 0.617

1( 0.457 45 0.7fig
fl 0.45? 5$ .8,34

t2 0 457 45 o0.t9
13 0.457 43 0<491

00

pM"
Tank

p r.
(str. (K)

*46 59454

6441 5941

P*5* **45

6.701 291.2
G5.2096 2903.?

4. 721 273 .
47 143 272 .2
3.937 970.?
3. 047 a70 .?
3.370 270.2
3. 389 232.2
7 0.30 2874 .2

*4 440

X** ***44 *41

*4* ***

Osi* 00* 
54141 5* 53
I** 454

*** +

0*41 4653

5*06 55545

*** #4141

or 0 w

w*4 455*

446 4*

455 *554

(S)
-5

-I2

74

3

4

57
Z
g
p

10

A2
13
1 *

15a
16

23
28
331
J8
43
40
53

63
68
7a
I01

A40

136

140

$70
16 

C-
(corn)cp

1.022
1 , 1.122

I .022

± 047

1 4 423

2. 0:22

2. 1 a
2.110
2.1033
2.565652 j I 6

2 055905
2. 497

2 , O ! 7

2. 5as
2. O04

2.4aa

2 ff 4 a

20 64 

2. 0 10

2.02. 5643
2,041)

2 0 1 4 

2.0706

2 r tl24

2S029
2.426
2 .0¢23

2.015l
2.017

2 >014

2.012
5 .4e132

2*55.2
296 2
29fi 2
296.2
296 . 2
296.75

31012 2

307 .2
3±0.2
312 .2
313 .2
111.2

ltt,2

30 ,2

30 .2

40a5.2

;ga73 .2
305 2'

304 22

304 1 2

3040.2
499.2

749I.2

7497.2

70(56.2
3(55 .2
3(40.2
304.*2
30 4.42

3003.2

300.>2
300S.2
300.212
3(10.2t

2
2, ;' 212 9 0 5
29S. 2

296.2
29C .2

30 t 2

ae 9 2

3 (1 . 2

20).

31 ±.2
312.2

70t2
3415 2

311.2

310 .7

a I 5 . 2

310.2
310 4 2

741).2
307.>2

3o 0i 2 2

3 0 .2
30(4.2

3 0 4 2

304 2
303. 2
302.z2

31)1 - 2
301.2
308.2a
31)0 ~2
304 , 2

29s7
231.3
3145-32

3

as96 t2236 -2

296.S2
296 .2
296.2 
294 .2
2§19 Wa229 .2

30 2

3 2± .2
31 I ..2

312 .7

3123.2
7 12.2
211 .7
311 .2
310 2.

310 .2
310.2
21(1.2
31 .7
303.2
387 .2
3197.2
11oe6.2
3125s.2
3125.2
304.2}
11±4 .2
7403 .2
7043.2 

342 e2
302
3 0 l5 2

7009 .2
3.90.24 00 4 

19 .2I*9.12

UA

C)

3-

F-I

r-
In
X2

FII

3*

4±

(A



Table 4013 - Inferred Pressurant Distribution, Scaling Run 63, Test Configuration 5:
Two 2.54-cm Nozzles

* r T. t,
s) (IC) (IC) (C)

E65316sE11c VALVE 0P1143±I
t1.t 22.2 22.2 43.1

234 3.1 23.l 24,3
VALVE FULLY SPER

2.5 26 7 20., 24.4
3.0 33.5 3s.8 23.8
4.0 36.7 42.4 25.4
5.0 38.4 45.2 26.1
b. 39.3 487 26.7

OIME"DCE VALVE CLO$SUE
7.0 30.5 50. *7.2
1.4 39.2 50.4 27.9

VALVE FULLY CLOSED
9.0 38.4 49.3 27.1
12.1 17.4 47.7 26.5
13.0 36.8 *6.8 26.3
12.0 36.3 46.2 26.,1
$3,0 15.9 45.5 25.9
24.e4 35. 44.8 29,7
15.0 35.0 44.2 21.5
16.0 34.7 43.7 25.3
17.0 34.6 .43.5 25.3
28.6 34.3 43.0 25.3
19.0 34.2 42.8 25.1
20.0 33.0 42.4 24.9
*:5.0 3S.01 ;42.1 i24;.;
22.0 33.4 4±.? 24,7
23.0 13.2 41.5 24.7
24.0 33.1 41.2 24.6
25.0 32.0 40.6 24.5
26.0 32.7 40,5 24.4
27.0 32.5 40.3 24.4
29.0 32.4 40.1 24.3
29.0 32.( 39.6 24.2
30.0 32.1 39.6 24.2
31.0 31.6 39.2 24,.
J2.0 3,.6 39.9 24.0
33.0 31.5 38.7 23.9
34.0 31.3 38.5 23.9

xxI

Prcssurant Fractions (X) at Locations I

p p/e

I .3 05. 0 a 0
439.1 9.2872

44.6 6.1 13
1 4 .0 * .9?0f
95. 0 .95 9 7
8.3 . -7415
B 5 5 .6248

9.2 .5938
23.0 .4921

4. 97 7
4.7
3.6
3.7
3 9
4 .0
2. 7

2. 8
i 4
2 .9

l .6
1 .6
3. 2
2 6
1.? 3 - 21.?6

3. 5
0. 0
3.6
i Is

.9
1 9

i 610
.0 994
.12772

.0823

.05 84

.0297
.0 554 6

.80308.

.06 28

-0653
.03 33
.06337

.03 52

.035?
-(362
07 40
.00 Go
.0762

-0396
.0403

4 5 9 10 I1 12 13

0.0530 10 6 00.0 00000 0 100 .0.001 1 , 2 0. 20 .30.0000, 00 0 0 0e600 0.(500( 1.0 00
.021 -. 320 -. 320 -. 754 -. 734 -.. 320 .114 -. 233 .993 .436 .36 .452 .201 -. 039

.347 .241 .438 a312 .C3S 341 .241 .241 -. 233 -. 133 -. 349 -. 211 -. 0911 .044

.274 .274 .428 .506 .506 .3 5J .351 .223 .120 .J656 .050 .009 .0956 .143

.3ao .356 .413 .470 .413 .3536 .364 .32? .270 .A257 .230 .2135 .264 .281

.386 .392 .442 .442 .442 .392 .442 .397 .358 .36855 .323 .328 .333 .313

.429 .430 .476 .453 .476 .430 .453 .475 .408 .4i2 .403 .403 .403 .( 9s

.465 .475 .475 .475 .475 .475 .475 471 .462 .458 .436 .449 .433 .466

.490 .51(5 .5 .0 .4 .8 .453 .490 .4895 .404 .43 .4J8 .485 .400 .484 .475

.4899

.4419

.499.4 09

.489

.469

.409
.4 9

.499

.409

.409
. 4 8 9

.4119

.4.19. 4 a9

.409

.4.9

.4119

.4M9
.499
.4a9

.4,9
-499
.4.9
.4h9

.497 .497 .497 .497 .497 .497 .484 .488 .479 .479 .479 .484 .479

.529 .482 .402 .482 .482 .452 .4S2 .487 .497 .4H7 .47? .495 .492
>512 .>52 .48? .487 .407 .487 .497 .532 .492 .482 .46 .47? .4?7
.494 .494 .494 .494 .494 .494 .524 .504 .479 .479 .4129 .484 .479
.527 .502 .502 .476 .502 .476 .3±2 .502 .451 .466 .456 .471 .476
.503 .1995 .305 .0505 .55 .35 .5s0o .556 .474 .479 .453 .438 .463
.497 .497 .497 .497 497 .497 .508 .503 .492 .471 .460 .471 .471
. 491 . 4 9 1 . 4 9 I . 4 9 1 . 4 9 I . 41 . 5 4 2 .5567 485 . 4 8 5 .4 7 4 .4 8 0 . 4 0
.533 .470 .478 .478 .474 .478 .3125 .494 .494 .494 .403 .489 .475
.523 .495 .495 .467 .467 .467 .506 .506 .495 .495 .478 .484 .47S
.502 .502 >502 .5(02 .502 .446 .502 .5sos 4ASO .4B5 .430 .480 .468
.490 .490 .49s .490 .490 .490 .496 .508 .490 .490 .479 .479 .473
.53;r . ;5 7 .5 9 .7 . ;9 .47 S .5417 ,J02 A5u' . .4 .A5.25 V 4C .47 48._ .

.527 .927 .468 .468 .468 .458 .510 .5±5 .492 .492 .474 .480 .474

.519 .519 .459 .459 .459 .459 .525 .301 .501 .501 .477 .495 .403

.500 .012 .50( .50s) .500 .440 .soo So0O .488 .50o .470 .402 .482

.489 .489 .489 .4s9 .409 .458 >507 .5313 .485 .501 .482 .482 .482

.481 .481 .48t .481 .481 .481 .506 506 494 .512 .475 .488 -.48(

.410 .532 .470 .470 .470 .470 .507 .507 .495 .514 .476 .489 .489
.5t7 .17 .5117 .454 .454 .454 .498 .505 .498 .505 .479 .479 .479
.513 >511 .511 .446 .446 .446 .511 .511 .504 .511 .472 .491 .491
.498 .498 .498 .465 .498 .433 .504 .511 .49E .511 .405 .485 .485
.403 .483 .493 .483 .4a3 .483 .5023 .496 .509 .509 .470 .490 .433
.470 .475 .475 .47 .478 .47 .4908 51! A53 Sig .484 .404 .484
.530 .53* .463 .463 .463 .463 .496 .496 .503 .517 .469 .403 .483
.525 .525 .457 .457 .457 .417 .491 .505 .490 .529 .404 .491 .491

00
LA

2r*
3-

00i

0

I I



Table 41A - Scaling Run 64, Test Configuration 4: One 2.54-cm Nozzle

Chomber AboUtM Tcmpmtn (K) at LOcauos I

4
296.2a
296.2 

256 2

296. 2
2Z97. 2
1101.2
1104. 2
301 2
111)0.?
307.2
30a8.2
308. 2
3108.2
31)0.230a .2
3 08 22
3(07 - 2
307.2t
36 7
306.2
3 0 6 2 

305 2

304.2
04. -2
e3(5.2

,2 9 I

3(52.2
3562. 2
3412.2
3122.2

1141.2
30(1.7

74(59.2

295.2

29,8.2

2919. 2

8qE 2

2902

90 21

290 .2

3 0 6 7 

290.2

3(5.

3(59.a

34 4 9 

307.2

4q 4 2 
442 1 

31)8.2

3 ( 5 2

0 0 a

308 . 2
3197 .2

30 23(50,7

501§ .2

2(5,

74(5. 2

7121.2

74(52. 1

1541 ,i 2

299,3g
anC, a 

2992

6
296 .2

290.|2296 22

3 46 2

290i.2

102 221)8.2
347 2309 .2
I3O 50.2
30?a .2

3 0 7 2
3 06 7
3 06 2

3(58.2

30 A 2 

30, 2

3(5(1.2

30o f 2304 .2
3 (8.2

21)8.2

J082 .2
302).2
30217.2
P2 a.2
306 .2

71)6 .2

3119±.2
300 .2

190 .2

11(19.2
3,, .2
74E'.2

2gg14.2
2s03.2
11021.2

2S404.2

7008 .2

294 9

29C 6 7

3 0 6 4
30S 7

306 '30S .

3 0 fl . 9

3 05 .2
305. 1
3 04 -7
26. 7

30, 3 9

3013 8

306.4 

306.72 
302 . 3
305.9
3 e 0 .

305.2

300 5
394.A

304.2
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M02.9

2'3 .. 11

2 97 -
2g7.3

3 9 7 .13

2 94 22S4 .2
2912.2
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294 .4
297.2
300.51
3 e3 .o
30±4.3
11(55.1
305.5
3Q05 5

305.8
3051.51
3405 7
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3 04 9
304 .4
304 .0
3123 .3

ze3 . 5
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102 .1

302 ?

301 a

340 4
3 00 0 
215 .7
2,9 9 2541.5
21 1.2
299 5
21 9.0
2s 8.4
2990 .(
217 .
297 .6
217 .3
217.2
297 .0
2196 .8
255 7?
2 56.6
2 56.4

9

1153.9s
2g93 .

2 14 0
294.0293 0

296.2
2 9 9 51159.)110 2.41
303.)
I 4. 5

3b5. 07
740. 3
305.3
31)5.2
1105.2z

30)4.9
7404. ±

3(54 - 9

344 . !i

3(2.7
740.4

303.2s
74(51.-t
299.9g
215.5 
4)9 .7
215.0
211.5
218.7

297.e3

216.19
296.^4

10 11
299*0 294 R
2 5 4 9 294 . 9
294,5 294.0
2194 8a 294.9
295 9 294 9
25423 294.9
297.5 297.2

3043. 304.4
7405,7 3(55.5
3019, 3 0s5,a

3560.3 3(5.9

3 e 6 a i0 5 .9
3±.5 1105.?
30S 5 3 05 . 430559 305.4

3e56 49 3054 .9
404.0 304.5

$9.3354 .4

3±9.12 $074.9

30 a C 3o I .a
3e3.9 393.57
3093.5 3093.?
a30, 1 30f .4
3074 I. I0 74934
74021, 302.6302 . 10;2 s3 0 2.2 3 e .3
490.6 3001.
391,4 74±9.3
3.00 7 (00 9

34 OD 2 300 2
299 1 300 .2
2S,1. 299.9
21$1. 3295 .6
219.0 299.2
298 . 290.7
29 1 95 299 6
2911; 290.3
290,0 290.0
297.0 7 297 9
297,19 211?.?
297.9 297.5
2 *? 1 347 5

297.74297.t

12

294.?
294. 7
2194 0
2g94 7

254 .7
296.12

304 3

3015.7

*3 03 4 5

7005.9

3(1.

305.8

305.55

3(14 , a

ao 2

7404.5

weI

303.9

302.55

42 9 
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J011 . S

20011.11

7401.6

3034 
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295.5 

2941.7
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2 9 7 I22197.2S
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2g94 5
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290 .4
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312 5 68383.7
3105 .6
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1101 .4
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299.5
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290 6
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297 .5

257 .3
297.0
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2S64.9

COORD1INMA51E
I R 1HETa 2

(M) (IDEC) (M)
3 55.45)1f 514i -O1.i52

2 0.457 45 -0.074
3 (1.457 45 (.0
4 0.45? 4) .075

5 0.457 4S 0,152
( 0.457 45 o0229
7 e.457 45 153'0

i '1.43? 45 0,4lbI
9 0.457 45 0.062
0 0 45? 1 45 0,762

11 .0457 45 01.38
aR 0.4)2 45 0,914

13 0 457 4S 5,59±

00

PlM"
Tank

:, P

'4 65
'3 *55

'2 645

06'. 20a3
1 6.1317
2 5.7910
3 5.510
4 5.2(1
5 5.004
6 4.z12
7 4 .55G
O 4 .394
9 4. 16 

10 4,0 31'
it 3.±I8
32 3 7107
13 2.533
14 J. 4S82
15 3.520
16 *53
17 66*
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22 .4-

23 *3
28 *556

38 6 46

43 *4
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73 .45

1 3 4 
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1743 45416
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Table 41B - Inferred Pressurant Distribution, Scaling Run 64, Test Configuration 4:
One 2.54-cm Nozzle

() (IC) ('C) CC)

tOMNE"CE VALVE OPERIfG
*.0 22.2 22.2 71.9
1.0 24.0 23.? 29.5

VALVE FULLY CPEN
2.0 27.8 28.1 25.5
3.0 30.5 32.3 22.6
4.0 31.0 34.7 22.3
5.' 32 .9 36.11 22.9
6.0 33.4 38.1 23.3
7.0 33.8 39.3 23.8
6.0 33.8 39.6 24.2
9.0 33.8 39.9 24.6

10.0 33.7 40.2 24.9
11.4 33.7 40.4 25.2

COMMENCE VALVE CLOSURE
12.0 33.5 40.4 25.1
13.0 32.0 39.0 25.6

WSLVS FULLY CLOSED
14.6 32.8 39.5 25.5
t3.0 72.R 20:6 153.2

16.0 21.7 38.0 25.4
17.8 31.4 37.5 24.5
1±.0 31.1 37.! 24.7
19.0 30.8 36.6 24.5
20.4 30.7 36.4 24.5
21.0 30.4 36.0 24.3
22.0 30.2 35.7 24.3
23.0 3O.I 35.5 24.2
24.0 29.9 35.3 24.1
25.0 29.8 35.1 24.0
26.0 29.6 34.0 24.0
27.0 29.5 34.6 23.9
23.0 24.3 34.4 23.8
24.0 29.3 24.4 83.8
30.0 29,2 34.2 23.8
33.0 29.0 33.9 23.7
832 . 28.9 33.7 23.6
33.0 28.9 33.7 23.6
14.0 28.7 33.5 23.6

p p/e

3.8 12.53(1(50
256.3 13.2894

44 .5
17 .0
I7.2
15.0
35 .2
14 .9
16 0
16 . 1

16±.0
±6.4

3 .65639
I .2!47

.1223
.1596
.7916
.7127
.69 63
.666I
.I54!
.56 36

16 . .S462
3 .4 .7!55

1 .6 .0962
2.7 .0417
2.2 .1152

.5 .07,9
1.5 -(1825
1.6 .0a853
.B3 .0430
1 .7 .0899
.9 .0462
.9 .04471
.9 .0440
.9 -. 0469.9 .04.,

10 .05,0
I.0e .05 20
0.0 0 .0e00
I.0 .0530
I..1 .0 543
1,0 0554
(1.0 0.0a00
1I1 .0567

Presrant Fractions MX) aT Locations I

I 1 2 3 4 5 6 7 8 9 10 11 12 13

a.404 0.440 0.000 0.000 0.00 0 0.000 0.000 4.001 0.0(0 o.ooo .00 o 6.0o 0o0.0oo
.05! .084 -.088 -. 260 -. 008 .084 .084 .032 .221 .10! .187 .135 .110 .049

.126

.186
.2338
.280
-337
. 349
.377
.4562
.423
.443

-. 033 .162 .551 .356 £162 -.533 .084 -. 111 .201 -.11I .123 .084 .201
.116 .219 .219 .239 .219 .116 .156. .158 .230 .158 .209 .388 .209
.207 .128 .2a8 .2s8 .207 .207 .199 .215 .255 .207 .247 .239 .239
.258 .294 .294 .294 .251 .258 .265 .2BO .351 .272 .207 .294 .287
.266 .333 .333 .333 .266 .266 .306 .32? .340 .333 .340 .333 .340
.323 .323 .323 .323 .323 .323 .343 .382 .375 .356 .308 .375 .375
.353 .353 .353 .353 .353 .353 .372 .392 .405 .405 .405 .405 .398
. 376 .376 .376 .376 .37C .376 .3a9 .425 .428 .420 .441 .428 .421
.396 .s9c .3 96 .3946 .3S6 .396 .422 .442 .455 .4441 .656S .4ss51 .4 9
.400 .. 409 .409 .409 .409 .409 .435 .4S8 .468 .482 .408 .475 .463

.461 .451 . 451 .417 .417 .417 .417 .43. .491 .498 .491 .505 .491 .485
.4800 .465 .46 .465 .465 .461 .465 .472 .5340 .493 .493 .5°o .500 .493

.44S

.4S1

.481

.411

.491

.4 a I

.40 ±

.48o

.4at

.481

.48 !

.461

81| t
.481
.401
.481
.481
.481
.481
.4St
.4 3±

.452 .4152 .4S2 .452 .2432 .452 .12a±9 .516 .309 .502 .516 .502 .494

.465 .461 .463 .463 .463 .4553 .461 .52 .s05 .50a .500 .110 .493

.472 .472 .472 .472 .472 .472 .472 .SQ3 .487 .495 .55s3 .48? .480

.441 .461 .461 .461 .461 .461 .485 .516 .509 .509 .3501 .4911 .472

.528 .437 .437 .437 .515 .437 .486 .5310 .510 .502 .510 .486 .470

.406 .486 .46 .406 .486 .406 .469 .494 .478 .494 .486 .469 .453

.479 .479 .479 .479 .47S .479 .479 .S04 .495 .AS7 .437 . 47 .462

.472 .472 .472 .472 .472 .472 .481 .506 .498 .506 .401 .481 .463

.463 .463 .463 .463 .463 .463 .48± .524 .498 .516 .507 .431 .472

.534 .446 .446 .446 .446 .446 .481 .5J7 .508 .517 .490 . .490 .490
.5±2 .512 .461 .423 .460 .468 .468 .512 .494 .494 .494 .477 .468
.404 .40a .489 .409 .480 .434 .460 .469 .489 .48 .471 .462 .453
.442 .482 .482 .482 .482 .482 .473 .491 .482 .500 .473 .473 .473
.476 .476 .476 .476 .47C .476 .467 .504 .476 .495 .495 .476 .486
.467 .467 .467 .467 .467 .467 .476 .524 .495 .4t5 .495 .484 .486
.457 .305 .457 .457 .457 .437 .4S6 .514 .505 .495 .486 .486 .495
.526 .526 .526 .429 .526 .429 .458 .460 .407 .476 .4350 .458 .468
.513 .513 .513 .513 .513 .415 .454 .493 .474 .474 .464 .454 .464
. S 49 .507 .307 .5 07 .537 -407 .467 .50? .477 .46 7 .457 .47?
.494 .494 .494 .494 .494 .494 .464 .494 .484 .464 .455 .455 .474
.490 .490 .490 .490 .0 .490 .460 .500 .480 .480 .460 .460 .48O

co
-':1

z77r
t-a
X
M

(1

0

Ga



Table 42A - Scaling Run 65, Test Configuration 4: One 2.5 4 -cm Nozzle

pre
TlZ

(9) (atm

- 5 l 40

-4 59*4

-3 44141
-2 '4;

0 6,301
2 G1,37
3 5 2 I91

z 4 *3521 0804,2

0 4.496
9 4.443

±1. 4. 0(12

t2 74.0274
J3) 5,*24
14 ,1267

rV5) 141 7 s'.41

0 s 00

83 **

93 

1 3 3"

29 454*

73 .4

13 *4.

.43 *5.

68s *41*

7s3 *441

173 646

143 *556

2 sa , 2

A 0

/53

4.65

44*0

93. . 2

2944

24 4F

2174.s2
2751 .2

04.

272.,2
271 .3
2752.2
270 .2
270.21
*70.2

2189.21

54*

5*6*

*4*t

. 03?

1 20419

± - 563?

1.3 01
t 0.27-0:5437

1. 745

I .14±2

3 4 568

2 e24

3- 0202. 032

2. 020

2.|925

2.0132 0 38
2.1e)10

2.00O
2. 044

2.0122

2. 7

2. Ool
2.0072. o99

2.99a
2.1911

± . 91g0

t. 1513

t1. 977
#i. 977

Chamber A3olutc; Tenlprtehn () at Locamtions I

295.2
295 1 2
2995 .
295.2
2g5 .2
29. 2
29'A .22565.2

S O(a2.2
4 4 2

'JO; 7
307.2
1107.2307 2

30)7.23017 .23 07 '2
307.2
306.7 

304 .2

30s 2 2

306.24319.2

7405.2

3074.2

30 01 a

740 22

31 2.2B39I .2

32 , 92
J2 9 92
401- 21

308 .2
101.2

39 0 -2
Ago .2

29S.2
291.2

209 .2
209 .2

298 .2
208.2

2

295.2
2195. 2

295.2

295.2
293 .2
297.?

307 .2

2397 a

3(57.2

3 0 r 2

307. 2

07 72
7400.75

306.Q2
306<2Z
3:019 7

949,2

3 0 7 2

3 4 r2

3 0 3 2

30a.2

3.91.21

0 5. 2

oto 21

(54e.2

34 0 2

2189 2

270.2

2,,5.2

3.08.2

*99.2

29,7.2

3
295 2
2g5 .2

2 95 2

295 2
293 2

205.4

23 0 2

ZS6 .2

340 .2

741± .2

14 4 .2

3 4 4 Rz

31273.2

3.0 2.23 2 

3.00.23536.2

74051.2

3205.2
7404 .2
244 .2
304.2

303 .2

402 .2
3a I2 .2
301 2
30l .2
3120.2
1100.2
300 .2
3120 .2
32,9.2

291 .2
200.2

290.2
219 .2
2189.2

299 .21
2 97.7s

4
2 5.2
295 . 2
295.2
25S 2

2s 91 229 7.2

29?.? 

3(57 .2

2K0 75. 2

2(575.2

0(S. 2

700.2
31(1?. 2

307 -2

$06. 2
305 5 2

07 2 2

30(.i
315. 2

7403.2
3015 - 2

741)4.2

204.2
,3(53 .2

3042.2

1112.2

3.02.2
3101.2

299. 2

210.2

295. 2

25.2
2 9 5 , 2
2193.2a2951 . 2
2 -2

297 7502 9 

307 2

307 .2
34? . 2

3 0 7: 2
307 .2
307a 2
307 .
3 06 2
3 0 & 2

305.23535.2
3e0 . 2
305.2
3051.23 0 5 -2

305 2

3 04 2
3 03 2

301 
7412.2I

3u2 .2
311 .2

3 a)¢w 3 0 .2

3 ( 1.^2
740(1.2
70s(1.2

299 . *

2199,M2
2119.2

290 .2
298 2
2199 -2

6 7 8 9 10
215.2 293.1 203,1 292.5 293.5
295.2 293.5 293.0 292.? 293,4
291.2 293.5 292.9 292.16 234.4
295.2 293.5 29.0 292.5 293.4
295.2 2S3.5 2a2.5 292.7 z93.1
901.2 29.-9 253.0 292,6.s #3.4

253.2 293.5 293.0 292.7 293,4
118.7 291.7 296.3 215.3 1196,4
302.2 300.6 350.5 2563.4 3'0,
S0; .22 3303 . 31 +.ve~ 
740.7 304.3 303.6 090.1 $o03,9
3o?.2 304.56 304.4 303.3 7644,5
31075,2 3a3s.94 31909.? ?3(4,') 3104.9
3(7.2 305.6 414.6 104,2 304.0
307.2 305.4 3041,? 7044, 344.4
307.2 30S.5 744.? 744e, 3b5,1
307.2 3(1.5 3Q4.n5 04,3 3t4,.
307.2 301.2 714,5 19 5.9 304.6
307.2 3015. 33 1t 9 030.9 304.3
3(07.2 354.7 7430, 703.4 3a3.9
306.2 301943 X10 ,7 342.2 304.0
306.2 3031. 30±9.1 10(531.1 303.5s
305.2 303.6 437.2 302.93s03.6
7o4 .a2 1371 302 5.9 342.6 343.1
3059.2 4034 102.7 302.3 303.0
305.2 30745.8 ± .3 301.S 302.9
401.a2 342,7 1 *.2 301.7 3022.
s04,2 :15, 57412.0 301.0 302.4
3704.2 $;.7 341.6 301.6 302.4
704,2 30.7? 301.0 30n.6 301.2
303.2 341)0 3.00.4 300.3 300.0
J12,2 300.3 299.9 295.5 300.7
702.2 300.4 299.3 299.2 299.9
3702. 219.6 299.1 298.7 209.7
J20.2 O299.1259.92585299.0
745.2 219.1 218.4 290.1 218.s
jot,2 2950, 290.2 297.9 298.5
30f0,2 298.5 298.0 29?.S 298.1
300.2 29.2 207.7 29?.3 29V.
700.2 298.e 297.3 297.0 297,6
2919.2 27.5 297.0 29C.7 297,5
299.2 297.4 216.8 296.4 2 ,g
2)9.2 297.1 296.5 296.1 294,9
219.2 205.8 256.2 291.9 2126,
219.2 216.6 216.0 2 .il 21W74
210.2 296.4 295.8 29M.4 21,07
296.2 2S9.2 253.6 295.4 21190
t9s.2 205.1 295.s *11. fl13,q
2g90.2 296.0 295,4 219,1 2951.19
208.2 21S.8 295.4 214.5 2M5.7

tl
29.5

2 3 4
29462 9 0 2 a 3 .5293.74

3 0 .5
293 .1)

31) 4 .4

304.?

304 .304.0
3 o 4 6 
30 C4 3
3 04 8
3 04 0
2(14 .6

3011 .7
3013 7

303.3
303 0

342 6
3 02 S 
302 4302.5

300 9
3(010 4
2 9 9 q 
299 .
299 .4
299 .v

2 98 7 7

298.f6
2sa1 . t
297.A9

117 .5
297 .3
2197 121
296.7

210 .e

21S5 .9
295 .8

12

9 3 5
291.03
3s .I 

2974.5
293.3

93 0 45

296.12

3s 4 9 3031.55
304.4
304. 7
304 9
30)4.7
304.3
3 o 4 .
304 5

304 .
3011.S

303 .

303 2

3 4 2. 302.7
3011.9

302.3X
30t2.4

JO 3$ 02 .740(5.3

299.6
299 .2
2199.19
2912.4

2 7.2~ 4

296.91
2 9 7 0

21967 

29i.3
29' . 8
219.

2195.5

13
293 2
293 .3
293.1
29 2.3
2g3 .2
2413 3
293.3
295.5
3GO1.43.2 92

303.4

314 2
324 .5
304.?304 .3 a 4 .7
344 .73 e 4 .
3044 5
3103 9

303 .2

3021,7

3062.1
7412 .2
312(5.6

Ago .0

299 .7
2199.3.
298.t9

2198,4

21?? .9I

297.74
297 .3
296.7
219S.5

2196 t1

219 5 .97
295 .5

DEGRD I4A1FS
e2 111(71 2

± *? 45 -1245
045? 43 56.075

3 0.457 45 (15.1

~4 04,4 45 08,6 
74 0.4? 199 04 .3
6 0.497 45 Q6229

9 e.45? 45 0.5341
0 (1.45? 43. (5.63

9 0.417 474 o(5.19
jl (5i7 4) 0(.762

11 o. 457 45 (5.84199

8, ij ,57 4) 5.99 1

(AI

H

Sr

7-

715)

z
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Table 42B - Inferred Pressurant Distribution, Scaling Run 65, Test Configuration 4:
One 2.54-cm Nozzle

51 7' 7'. 7',(*5 '(IC) rC) ('C)
p we0

CEMMHICE VALVE OPeNINC
4.6 20.9 20.9 (27.2 -.o 0.o000
1.0 fi.41 21 .0 23.0 84599 . I -7 .0094

NILVE FULLY 3PE1
2.0 33.6 23.6 23.2 1±2.0 7.3037
3.0 27K. 28.7 22,2 33.3 3.63a3
4.0 29.0 32.1 21t. 17.0 I.155±
3.0 31.2 34.6 21.4 14.9 .8545
5.0 32.2 36.5 21.1 1441 .7645

7-e 32.6 37.6 22.4 14.9 .7441
6.4 32-7 38.2 22.5 35.9 .735s
9.0 32.7 30.6 23,2 16.0 .6753

10.0 32.7 39.0 23.7 35.5 .614?
*.* . 2-7 3. .2 24.u is.9 .5605

COEIEHCE VALVE CLOSURE
12.4 32.6 34.3 24.3 ±6.4 -3466

00 13.0 32.5 34.4 24.1 -6273.2 .4140
V*LVE FULLY CLOSED
14,0 32.2 39,1 24.5 -4597.9 .3621
19.0 3±.! 37.,6 24.4 -3910.5 .2441
15.0 30.7 36.9 23.8 -1427.8 .1124
17.0 70.2 36.2 23.6 -1494.6 .1177
21.4 29.9 35.0 23.4 -1537.2 .0817
19.0 29.6 31.4 23.3 -1(72.5 .0845
20.4 29.3 349 23.1 -1109.?7 -o74
21.0 29.2 34.7 23.': -569.7 .0449
22.0 291.0 34.5 23.0 -510.1 .0457
23.0 28.7 34.0 22.9 -±113.4 .0940
24.0 28.6 33.8 22.8 -614.0 .0464
2sH0 28.4 33.6 22.7 -626.1 .0443
26.0 28.3 33.4 22.7 -638.4 .0503
27.0e 28.1 33.1 22.55 -651.0 .03513
2s.0 28.0 32.9 22.5 -664.9 .0524
.290 28.0 32.9 22.1 0.0 0.0000
30.0 27.7 32.5 22.4 -1374.4 .1482
31.0 27.7 32.5 22.4 0.0 0.00o0
32.0 27.5 32.2 22.3 -709.9 .0s99
33.0 27.4 32.0 22.3 -726.4 .05,72
34.0 27.2 30.8 22.2 -743.1 .o015

Ptessuant Fractions (X} at Locations I

Z 1 2 3 4 5 6 7 a 9 10 1 [2 13

o.000 o.0o o.o0o o.o0o 0.0o4 o0.000 0.04 o0ooo 0Q.OO 0.000000 0 4.69 0.0504.00
- .000 -. 011 -. 011 -.911 -. 053 -. ±11 -.011 .37 --. 011 .. 37 -. 011 -. Glt - ,tll .037

.0,2
.151
.206
.232
.292
-$26
.357
.383
.407
.4 2

-1.029 .377 3.189 .377 .377-2.435 1.220-!.873 -. 286-1.029 .377 .37? .939
.121 .121 .430 .275 .121 .12t >11 .1023 .152 .059 .136 .136 .132
.196 .287 .287 .287 .196 .196 .141 .141 .203 .150 .3196 .205 .196
.236 .274 .312 .236 .236 .236 .122± .225 .259 .236 .274 .267 .259
.241 .3409 .309 .309 .241 .24! .28, .2S2 .330 .302 .316 .316 .309
.305 .305 .338 .305 .305 .305 .312 .325 .344 .338 .3S8 .350 .344
.341 .341 .1 .341 .341 .34± .335 .367 .36? .390 .3B0 .1806 .39a
.3i6 .366 .366 .366 .16 >366 .373 .306 .399 .399 .412 .419 .359
.393 -393 .313 313 .393 .3 g3 .393 .41-3 41 .413 .439 .433 .426
.IZ .412 .42 .412 .42 .4 ±3 ..4111 .433 .431 .45 .464 .450 .444

.447 .422 .422 .422 .422 .422 .422 .442 .435 .468 .471 .412 .480 .46B

.464 .435 .435 .435 .435 .433 ,.435 .462 .496 .482 .489 .513 .303 .482

.474-

.4774

.474

.474

.474
-474
.4?4

.474
.474
.474
.474
.474
.4754
.474
.474
.474
.474
-474
.474
.474
.474

.4S5 .4SS 42! .421 .42± 421 .476 .503 .503 .524 .524 .524 .510

.457 .45s7 .457 .457 .457 .437 .471 .479 .406 .486 .493 .301 .501

.9451 .445 .445 .445 .443 .445 .491 .514 .434 .49± .s56 .499 .499

.487 .447 .447 .44? .487 .48?7 479 .471 .463 .471 .487 ,495 .48?

.467 .467 .467 .467 .467 .467 .46? .475 .467 .492 .483 .452 .475

.454 .454 .454 .454 ,454 .454 4088 .496 .479 .479 .496 .496 .496

.442 .442 .442 .442 .4a2 .4452 .502 .502 .510 .4£5 .502 .510 .493

.429 .429 .s15 .429 .429 .429 .4937 .49 .50s6 .506 .5s06 .49? .4e9

.478 .478 .47S .435 .478 .478 .478 .478 .461 .478 .48? .478 .470

.466 .466 .466 ,466 .466 .466 .493 .404 .466 .466 .493 .484 .475

.4S5 .45 .415 .455 .4555 .455 .492 .474 .483 .492 .501 .5(1 .403
.454 .454 .454 .454 .454 .454 ,473 .491 .482 .500 .491 .500 .491
.440 .440 .440 .440 .440 .440 .486 .514 .486 .505 .524 .505 .496
.420 .516 .421 .421 .421 .421 .497 .497 .506 .54 .506 .5±6 .506
.488 .L48 .488 .391 .488 .391 .468 .4s8 .480 .5s7 .4s8 .497 .488
.469 .469 .469 .469 .469 .42± .459 .479 .45s .508 .498 .5so .48(
.460 .460 .460 .460 .460 .460 .470 .480 .470 .490 .490 .509 .490
.454 .454 .454 .454 .454 .454 .474 .474 .474 .504 .494 ,514 .494
.447 .447 .447 .447 .447 .447 .487 .487 .488 .49a .498 .508 .-sog
.444 .444 .444 .444 .444 ,444 .495 .5505 .474 .545 .505 .555 .516
.434 .432 .432 .432 .432 .432 .494 .515 .494 .494 .494 .535 .s5o

Z
;0
r3

77

00

a
H
00
w.

C.



Table 43A - Scaling Run 66, Test Conhiguration 4: One 2.54-cm Nozzle

TN*Tpk
r r

-: .03?

-4 53445

-2 5*44
-t *445
O 64293

2 51.??!
3 5.465
4 5 4200
5 4 .92
6 4.617
F' 4.46?7
0 4. 254

45 4.1(58

32 3.6(2

34 3,4949

C) sr°~~~3 17 *
20 *4

22 *4*

37
2 eve

4; ***

52 *556

71 *45*
32 6643 2 * 5 5 5
12 *423 *4 1,42 *@*

fl2 *454

t42 *45*122 la *4

tot *@

I s2 *
72 00

002

.4

4506

29G541

216.21

276 .2
275.,2
2173.2

22k .2
271.2
272 .21
2170 .21

27(5.2

see
4*4

*::

4414

*of
5*4

C-

.P122

t.022
0.0210

t.214
1.312
1, 443

i 5 i 6
1,94
± -67±
1. 743
t. 033
1. 879
1. 941
a . 0 a 
2. 041
2.0406
2.1) 36
2 1 033
2.031
2. 5629
2.028
2.02?
2.5621
2.024
a. OtIS
2. 014

2.034
2-±046

2.e00

1, 914

1. s95$1 $1 tS

$,. log

1.930

**9

3 .4178

Chmer Atfoluw Tcmwreuea ) at Locautma I

299 .2
295 .2
299 .2
295 .2
295.2
295 .7
299 .2
302.2
104 .7
3166.2
30(6.7
1017 .2

3017 .2
07 .2

2)7._2
307.23 07 .2a3(7.2
.30? 

I06,2

7405.2
3194 2
3(15.21

;4( 4.2

304 I 2

±9 a .2

704 .2±9(52.2

891 .2
0o 0.2

ao .2

27 0.2
2 99 -2
299 .22941.2

2a1 .a

2,8 .2
293 . 2
217 .2

? 8.a

.2
2455.2

295.2
215 .22 9 I 2
295. 2
303.2
3 0 3 I 

o3s. 2
306.2
207.2
3437.12

30a7 . 2307.2
31)7.2

3 . ;23437.e2

39 4,2

074.2

O033.2
3 . 2 1

301.2

704.2

3 a 0. 2

3 0 4 . 2

309 .2

3002

ate4.3

240 .2
3053.2
300.2

1 1.2116.22,...
2*5.o2
2*6.2
293,2 
an.; 

3 * 6
2415.2 2415.2 2119.2
255.2 295.2 2s9.2
285.2 2974.2 2919.2
2915. 215.2 21952
295.a 21.2 29M 2.
295.2 29192 295.2
297.2 295W2 299.2
300.2 (19.2 a4$.2
303.2 212 304.2
305.2 30V192 7406.2
306.2 30b 62 3106.7
34.62 ±07.2 307.2
7 Or 92 747,R2 30:P.2
7407.2 307.2 307.2
307.2 30742 307.2
317.2 3(7.2 307.2
307.2 307.2 307.2
737.2 307.2 307.2
74?.2 307.2 307.2
124.2 306.2.306.2

VO5.? .su.2 306.2
375.2 315.2 305.2
745.1 305.2 305.2
305.2 3a5.2 305.2
345.2 305.2 345.2
354.2 305.2 305.2
344.2 304.2 304.2
3e4.2 404.2 304,2
303.2 303.2 303A2
302.7 ,037.2 303.742
302.2 391. 2 302.21

301.2 30A.Z 341,7341.2.301.27 40t2
301.2 740-a 38012
300.2 4419. 3aow2
300.2 305.2 70(.2
300.2 a 300.2 30e59.2
30(1 .2. 1a192 7400.2
231.2 231,7 219.2
24s14.2 299.2 299 .2
21 41.2 741 . 2 99.7
219.2- 196.2 219S2
29412 I8 8.2 54.2
*98.2 VW6-2 249 .-2
21W2 296.2 288.2
216.2 296-2 294.2
gs3.2 297.2 217.2
978 5g 97.2 247.2

4

299.229,19.2

291 .2

295 .7
2 1) 92
304 .23064 2

3(16.7
310 .2
307.230 7 2
307 2
307 2
30? 2
307 .2
307 .2
7407.274? ) 2

301 .2
4 3 27405.2

1019 274(51.2

04 .2

74(582
300 w2
'Iff St
a3 * 2
74074.21

74(5P2.

249 .2

$ss .2
±99 .2
300.2

340.2

293 .2

298 .2
211 .2
2417 .2

.7
293.4
2S 9 3 

293.3
293.4
213.4
2955.4
29f -4
3 0 2 5
304.43
305P. a

30, 5 4

301 .
3(119>3
3 a .s9

30±9.93 e I 1 

3 0 3 1 5

344,4

7403. 1

30i.0

3 0 a 
201 .0

298.6

2 9 I . 2291.3

217. a
2S7.g
2 56. 9

2 96 . 4
2s,
2417.3

296.1
2*6.t
2,6.9

292 .9
2S92 .S
292 ,9
292 .9
2 9 2 9
2 9 3 5 
2916 *7

3030.
3 0 4 4
3042.3

3794 .
3 04 .7

304 .4
7406.2
a3 .9
7403 .6
eM.z

3 a3 so
3 42 7 
302 .6
3012.5
302 .4
3 02 3342:.3302 .0
740 1.4
3 4 0 7
340.2
§53*5 5 

299 .2

296 8 .
21S .2
23.0
2.7 .8

216.72 9 7. 

2,0

2919,?

9 10

292.4 2937,3
212.4 2"1747
212.6 2102
292 .0 21174.1
292.11 293.5
295.7 216.8

±903 .1 3i4.6

3074.6 304.5
304.0 e 5.6 
IC4 .2 3.05. 
304,2 304.8
304.4 304.7
303. 1 304 .,
304.0 304.5
303.6 304. 4
23*. 6 304 .2
303.3 303.6g

302 .6 303 .4
302.5 303.1
302.3 3432.9
302.1 302.6
302.0 302.4
302.0 302.4
301. 302 .4

3010.4 31t.0a
211.7 370.6

294.9 29.1A
29S1.6 290.9
234.2 en;?729641a 2919.6
297.0 298.74
2121.1 218.029,19s 29?.?
294 0 2 174
5696.4 *07.2

*95.9 2'f.7
2919.0 296.3

2 19 4 2 96 . a
291.41 286.4
to9,743 2190.1
29,4. 23.?7
399.0 235.1

It
2974.2

23 .3
293.4
2g9 .2
2 93 5
29 .5
2955 .5S

302 .1
302.3
3(04 3
304.6
304 .9
304 .6
304.3304 .
304,3

304 .53

3 03 3
340374

702 .7

74192.6
74*2,14

ass 52A

302.2

29 1.3

29 9 - I
290 6 
299 .7

293.93
2S 9 .5

298 .2

25 9 7 
81? .8

29 .6
2,.? .3
2,16.7

294 .o

295.41

l2
293 . 2
292.22 93 223. 2
293.2
293.4

299.7
302.0
3031.2
304.2z
304.8
:104.0
3124,6354, 4
xo 0 2 

3 e 3 2 

894 .2

30. 4

74562.?3 1414

741)2,2

3*1.72 0 a .

299 4
299.0
29S. 7

298.6 
29 8 .
297 7

297 . 4

2 91 -
211. 6

2*19.68

13

293 ,0
293 .1
293 .1
293 0
213 .2
2,96 I 296,1299.4

3 4 .5

201.?

304,304.4a
304.6e
7404 .19
J7484,1

7404 .51

3±02 .2

3 a2 .3

3424,1t

304 -I 

24 .aa92g9 .4

75299.3

2f70 .
299.3

2,97 I

2,:6 5 

298.82

296 .4

297 ,
29 .5

2 9 6 .3'1
296.2I 

C0080 AIHlES

(h) (DEG) (H)
± 0.43? 45 -0.152

2 I 4:.? 45 -0.07S

3 0.45? 41 0.0

4 (.457 43 0.076
5 0.435 41 0.151
6 0.457 45 0.229

43.43.? 43 0.1353
S 0.457 45 (.611

t0 0.457 45 0.762

13 0.457 45 12.531
12 0.457 45 0.9t4

13 .-457 41 0.S9t
0z

Sr

C7
3*
r1
Fri
H

H



Table 43B - Inferred Pressurant Distribution, Scaling Run 66, Test Configuration 4:
One 2.54-cm Nozzle

I T 7'. IT,
() (IC) (C) (SC)

COMOENCE VALVE OPENING
0.e 21.1 21.1 67.8
1.O 24.2 24.5 ±9.37

VALVE FULLY OPEN
2.0 27.1 28.6 10.1
3.0 29.7 32.3 38.9
4.0 3t.2 34.9 19.8
5.0 32.1 36.8 20.,
6.0 32.6 37.9 21.0
7.0 32.7 38.5 22.5
s.0 32.7 38.8 23.0
9.0 32.6 39.0 23.5
10.4 32.5 39.2 23.0

45S"ENCE VALVE C540SU"RE

11.0 32.5 39.4 24.2
12.0 32.4 39.4 24.4

VALVE FULLY CLOSED
13.0 32.2 39.3 24.5
14.0 32.1 39.1 24.5
s3.c 31.5 38.2 24.2

16.0 31.0 37.5 24.0
17.0 30.7 37.1 23.8
63.5 30.4 36.s 23.7
1±.0 30.3 36.4 23.6
24.1 30.> 36.2 23.1
2.0 241.6 35.8 23.4
2.41 29.7 1.55 23.3
23.1 2954 35.1 82.2
24.* 29.4 35.1 23.2
25.0 25.2 34.9 23.1
26.3 24.5 34.4 23.0
27.0 20.3 34.4 23.0
22.41 26.8 34.2 22.9
25.0 28.6 34.0 22.0
34.41 23.0 33.7 22.8
10.4 25.5 33.7 22.8
32.0 230 1 21 .'s C
33.0 28.2 33.3 22.6
34.0 28.0 33.1 22.6

1x6

p is/$

4.5 0. 01256
'35.1 6.0569±

30.2
16.2
14 .a
15.6
14 .9
15 .7

6 .4
16.2
16 .4

2.5365
I . ± 99

.9S 77
1.1 6 25
.7415
.7 1 3 2
.69946
.6341
.5893

15. .5133
7 .9 .517?

5 .5
. 5

2. 
1.7
1 .2

.A

.6

.7
1. 3

0 .a0

.7

0.0
.10

.7

o .e

! .6
0 .0

.3643

.033,7

.1257

.11I01
.0763

.0403
.94(55

.0470

. 0484

.04133

040I
.045.0

o. e 4 oo

o .ooeo 0
.8- .0531

Pressurant Fractions CX) at Locations I

Z 1 2 3 4 5 6 7 a 9 10 11 12 13

0.00o 0.000.0.0008 o.e0 4..0000 o.o 0 .0o0 o 0.a05 0.o00 .o00o 0.oe 0.200 .100o
.062 -. 022 .083 .293 .083 -. 127 -. 022 .383 .04E .104 .020 .M3 .083 .104

.137

.195

.243

.a259

.332
. 362
.368
.412
-433

.0a96

. 167
.220
.259
.7332
.37
. 354
.4 15
431

.144

.204

.253

.209

. 3 0 1

.3454

.362

.383

. 39S

.24 4 .240

.2 4 .24±

.23 .253

.259 .29 9

.364 .30i

.340 . 340a

.362 .362

.3a3 . 383

.359 . 398

.144 .192 .0956 .4387 .1734 .0S58 .11I ) .1 15 .125

.167 .204 5156 .101 .218 .15 .196 .196 .204

.187 .220 .214 .253 .266 .253 .266 .266 .260

.267 .299 .26i .305 .311 .299 .3±1 .311 .311

.301 .332 .301 .357 .351 .332 .357 .339 .3.,

.340 .371 ,334 .378 .378 .371 .378 .384 .379
.362 .394 .349 .425 .400 .406 .419 .413 .400
.383 .415 .3S3 .434 .434 .434 .441 .441 .422
.396 .43t .405 .470 .457 .457 .426 .463 .444

.451 '.449 .416 .416 .4±16 .416 .449 .449 .408 .468 .475 .4A2 .475 .462

.467 .457 .424 .424 .424 .424 .457 .457 .511 .504 .497 .504 .104 .491

.470

.478

.4781

.470

.47S8

.478

-4 78
. 478.478
- 4741
.478-473

.478.4758

.478
-4758

.474

.478
-478

.478

. 478

.523
.483

. so32

.4 496

, 4 2

. S21

. es0

.503

. a44

462g

5 iso

.St553 6

.3.21

- 3.41
-5457

.421

.449
. 468
. 465
. 4,59

.443

. 4 S 

.481

.46?

.461

. 455

.483

. 4B63

-473
.464
-43.

. 4SS3

.50
> 455 

.421 .42±

.449 .445
.46S .432
.465 .46 
.4 55 . 4 55
.445 .4419
4443 . 443

.4s6 .418

.431 .463

.4.7 .407

.401 .463
. 6u I 4ss1.43.5 .455
.483 .441
.300 .4,3
.486 .486
.473 .473
.464 .464
.45s .44s5

.4S5 .455

.508 .414

.4 5 .447

.421 .455 .469- .330 .503 .51 .523 .516 .503
,449 .483 .483 .510 .403 .497 .497 .497 .490
.432 .465 .461 .525 .409 .489 .503 .4956 .482
.465 .502 .458 .502 .40O .473 .400 .407 .473
.455 .496 .466 .519 .474 .439 .489 .491 .474
.449 .407 .472 .5±5 .487 .4953 .49a .453s 487
.4411 .402 .466 .513 497 .513 .503 .497 .490
.415 .441 .441 .504 . 481 .504 .469 .496 .481
.481 .440 .432 .505 .465 .409 .481 .4B1 .481
.467 .ae8 .45.1 .3s09 .459 .47a .483 .483 .475
.461 .503 .46t .51t .478 .478 .478 .478 .486
.4s5 .4?7 .435 .505 .147 .497 .4SO .41±0 .4a9
.441 .403 .449 .517 .466 .483 .483 .475 4a83
.500 .457 .443 .50 474 .474 .455 .474 .465

.486 4A5S .433 .494 .468 .477 .459 .459 .468

.473 .118 .429 .509 .456 .473 .473 .473 .473

.464 .50s .446 .509 .464 .482 .482 .482 .482

.419 .5S S .430 .3535 .463 .4956 .4758 .447 .46±'

.455 .501 .464 .519 .455 .492 .492 .492 4a2

.546 .ifi3 .65S .51i .474 .i47 .474 .;43 .4c.

.3S0 .46± .413 .49B . 46± .470 .4S3 .461 .470

.495 .455 .447 .505 .457 .4S7 .447 .467 .46?

z
r-
X

M
77
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Set 1, Table C - Mean Values of All Quantities, Scaling Runs 23-31

MEAN VALUES OF ALt, R 1A11 TIES

4
-3 34 . i 9L0
-1.720 .7394
..( .45b) 1. 1214
-1 0 4 .764

5401 .399
.37 .4 73

-.1712 .734
_ .004 , 47
.93* .4±1
.13 .436
3210 .458

.179 .409

.2±5 .5 22

.2512 .544

.293 .578a

.3±9 .6210

.36S .634)

.42! .5651

.439 s 545

.435 .547

.442 .539

.445 .5t5

.4512 .5561

. 4X 1 4 41
.4956 5125
.0419 .472
.462s .449;

.707 ,±912

.210 6 .2 a t
049 , 04a

56012 0,053o.1eo0 0.004

(.000 40eo,0
0.00d 0.400

0.4042 4.004(
0.541 .000 oo
0.000 53,0 84

.3

4 .4403
4 .297
3 3 0 }8

I70 .302
2.4133
2 .27±
± .02
.9±0
.057

2275
-85 ±
.0712.080
a aao
a9 I 

.4 4
926

- 9554

.6744

s83s

9t122

177

3 0

-09a

#1106
.5699

059
0 .1201
0.000
a1.8oo0

o .8053
(1 .56(0

0 400
o. 0 0 

4
0.000

± 902
1 .33±
1 .092.s4
.584
. 9 2
.06t
.0983.1)3 2

132
.193

. I0

4 4 7

.389

.a4 0

.262

.2163

.327(

.433
.447

r 4 4 0

.440.442
.440
.463

A 0 
.4,69

.45,6

-439
.308
.2536

.012

.004

.040

Q 5 . 1 2 4 3

(1.00(

0.oeo5(
0,156(

43.99(
,0.051

Mewan Pessurant Fraions at Lovaoo
5 6 7 8

1 7 2
-. 7 2

31272
3 300
.1112

.334

.0371??

1207

.1421

.t 9
4 4 5

4 5 2

£259

-3(53

.431)

4539.4260

I479

-44,
.452
.453
.462
.472

5309

.462
.475/

- 4411
.308
206

059

19 .53(51
(1-0(11±
0.12(5(
12.04(5

0.1256(
a9.1±125
a6 .ooo
9.0956f

(5011
O2,0(50

.4 b 4

0024.515
.375
.23

.44

4 1 5 

.1755

4 1 4

.194

4.211

.25C
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Set 2, Table C - Mean Values of All Quantities, Scaling Runs 32-34

H5311 VALUES OF ALL qua5TITIES

r T. r
1,1 (IC) (IC CC) P pIe i

n(o 17.9 '>56 95 I ± O 0.0040 0.000

± fi 3' 5 19 (j 25.) 1±601.8 2.0599 .026
1.3 2".0, 90. 21.0 1444.1 0.0122 .1251
1.6 21.0 21 T 20, 4 51733 8.2666 .077
±.8 z.'.: 22 z 2o 5 1927 1 9.1770 .101
2 15 277 27 ? Z . 6 9 1.6 . 46 s6 . 3 26

t 1 3 A '. 1 - I ~ ~I A 1
Z . 2 . . 2 5 3 2 0~ . I S I . , , .; I i I .; 44

2 25G 26 9 21 7 47o0 5.64±4 .180
2 6 266 7 2.6 20.6 30.9 4.2024 .205
2.g 20 Ci 30.5 20.6 20.2 2.961( .231
3 1 29.2 32 4 20,5 15.? 2.2254 .257
3 4 10.3 34 4 20.5 12.0 1.5744 .282
3.8 312 3 0: 2 2(0 0 141.10 -. a.8s4 .30)8
4 2 32.2 3d 11 20.6 9,3 1.5656 .333

3.6 12 9 '39.7 2t 1 9. .4919 .359
5 0 33.4 41, ± 21.4 8.9 .8232 .385
5 5 33 S 42.13 21 -6 9.1 7a159 .4tl
5l.1 314 43.6 221.0 S± I 9S9 4436

c 0 '44 i 14.S 22.4 8.9 .6074 .462
7 7 3i-. 45 9 22.8 ±0:77.2 .5274 .485
9 Y 4-)- 45 . 22.9 1(1±7,6 .3944 .5S13
5 0 3 '.4 44.4 22.6 062.2 .2719 .Si3
.- 2 32 E 43. Y 22 3 )53.1 .1767 .513

5 :! .7 i32 3 4 3 . 2 2 2 . S S 2 2 .62,4 .14 6 4 .1±3
Li 11 3 l e 03 2 ± 4 7 7.74 .12156 .513
:. 9 3. -21 1- .2t1 7, 4;6( S1 -±134 .513

2 5 3: _ 4'.5 22.15 444 6 .10f67 .5t3
:3 ± 30.9 41.0 121.4 455,9 .14a0(0 153
13] 7 3(7.S 40 75 211.3 3s5a ,o .1786 5113
14,.3 30 5 40.4 21.2 Z055 .C0643 .513
±4.0 JO.4 412.21 21.2 223.1 .S617 .I113
15.4 346.2 39.8 21.1 249.3 .0664 .513
2.0 30.0 256.1 2I.0 356.3 .05632 .5s3
1G.6 256 .9 39.3 20.9 41)0 3 .0 579 .5t3
7.2 ±9337 2 o z0 21 (' 3± .I0611 .5±13

277 2S.5 3-61i. 250.53 21sa.2 .0 50 a .5143
1 9 . 4 2 9 .4 3 a .5 20 .7 2 74 .5 . o s 7 . 1 3
a5s9 39.2 39.11 2z .6 24?.7 .70607 5.i3

253.1 2 1 341 a .1 20 5 133.0 .0433 >1Ia
20.1 2S0 2538.0 210 6 72.6 .0423 .513
25.7 28.9 37.A 24.3 66,1 .0432 .513
21.3 206 9 175,5 20.4 182.2 .0512 .313
21.0 253 7 37.4 20.4 302.6 .0sc1 .5±3
22.4 35.6 37.2 20.3 215.5 .0432 .5±3
±32.01- 2S4 237 I 29 3 281.0 '.03iT .533
23.6 2 0.3 36.9 2 0 2 2755.4 .046i .513
24.2 2S5.Z 26 6 20.2 311.0 .0575 .513
24.3 29.10 36. 4.20.1 1I07.23 -. 5)97 .513
25.4 27.? 16 2 20 1 169,C .035451 .513
25.9 2 .± 36 .1 20.12 383.? .204131 .513

1NE1A FRESSURfiTK FRACTIONS AT LOCATIONS I
1 2 3 4 5 6 7 8 9 10 I1 12 13 t

o2.ooo2 0io.o2430 0.012 1. 0 0 0.043(1(1 1 01a a.500 1)00 00.000 'h 0.0U O (1 1-300 640 1- 'i0

-. 140 - 144 .419 -- 328 -. 217 - 0551 -. 0026 .54? .043 017 00± 033 .1-49 (1-
-.276 -. 322 .720 -.69± -. 449 -. 114 -. 03? 1.136 .23( .097 205 059 .1(1± ,1
-. 112 -. 029 1.379 -. 239 -. 229 .070 - 1206 sa6 .0il., - -99 - 0o( .ooa .112 .5
-. 063 .233 1.79± -,090 .1006 235 - 170 .052 -. 170 -. 400 - 157 -(131 102 .20

.006 .380 t.a896 .09 46 .O4 308 - ±84 - 203 - 231 -. 430. - 5 013 102 25
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Set 3, Table C - Mean Values of All Quantities, Scaling Runs 35-37

MEAN VALUES PF ALL, QU4"5r 14 1'I C 

(S) C) (IC) (-C) P

1.1 1985 38>5 2(.771±97.1
1.3 19.6 t9.7 24(. 57449.0
1.4 2b.7 2(t3.0 10 X 74642.4
1.f 21L9 2217 21.1 17145.0

1.7 23.0 23.5 21.23 41.6

1.9 24.1 24.0 20.5 42.4

2.3 212.2 26.2 Zt.3 ±99.2

2.2 26.2 27.5 21.8 ±33.5
2.4 2?.2 21.! 21.1, 2.2

2.8 28.3 30.? 21A9 2±.3

2.4 29.3 32.3 20.9 10.7

Ja0 53 3 a 1.0 23 0. 1.4 59

3.23 1.3 31. .6 22.4 12.°

3.1 31.7 37.1 22.1 Sl-t

3,J 32.3 31.6 22.1 10.3
4.2 32.8 40.0 22.2 9.1
4.5 33.1 41.3 22.24 9.9
5. 0 713.3 421.2 22 , r I 704 .?

5.5 33.4 43.2 22?7 -643t.4
6.? 33.5 14.4 219 ,-2180.6
7.3 33.0 412.4 2121 -2710.6
7.7 32.6 42.? Z2.6 -2701.2
.4o 32 2 42.1 22,4 -26-37.0

0.3 31.9 4T.? 2a12 -2443.01
0.5 31.6 41.3 212.1 -2118.2
9,0 31.4 45.9 2t.9 -1893.2
9.3 31 2 41.5 2t,9 -0612.9

9. c 30.9 4(.2 211, -Z 640-o.a
9.9 310.7 30. 211. -1539.9

10.2 30.5 19S.6b 21,4-479 .1

14.5 30.3 39.9 23.3- -410.0
11.9 30.1 23.1 20,9 -k33-.0
11.2 30 0 31.0 211X -2167.4

!1.5 229.' 3q.4 21.1 -1231

12.2 25.5 38.t 21A4 -1252.1
12.S 29.4 37.9 20.) -(275.4

12.0 26.2 37.7 2(5.8-±190 .3
13.2 29s. ±9.5 20.7-0147.1
13.5 219.0 . 203.7-0212.9

,3.8 20.a1 74. 20X.7 -011330.5
14.1 29,? 3c,0 29.1- -841.4
34.5 26.6 7045> 20.7? -740-
14.4 2q.0 2*.- 29.4 -753.2

15. 1 20<.4 31i..t 2r-9 -5531.3

±12.5s 253.2 MO.5 201- -920.t

±19. 7 29, 2 7,45. G )20.7 -IO32.3
±6.1 29.1 53S.5 2e.75 -4s67.e6
1±C4. 4 29.(5 ¶49 3. 750 -6750 5

.4040 0. 000

-.077? .025
1.3089 .123(
2 .6a16 .076
4.02±23 .101

.4.694 .126
9 .8243 . 11
65.37586 .176
6 . 2!368 I 2 0 6.2860 .1202
56.379? .227
4.43 14 .232

37.48!32 .2177
2.6]26 .74(5Z
0.95se8 .127
1.7349 .353
1.4190 >1378
1,.30(9 .403
X.1950 .428

I.0834 .453
.9155 .478
.3400 .5(04
.1596 .1504
.1845 .5(14
.2055 .5(04
'11971 .504
.16562 5 04
.1 479 .504

.1412± .504

.1 37)0 .504

.1316 .504

.1221 .504

.1 125 .5(04

.1073 .504

.10o56 . 504

.1049 .5 044

.1992 .504

.0937 .5 04

.0o88 .504
00807 .81)4

.0904 .504

.0920 .504

.0876 .1594

.0794 .a S4

.0756 .9(A

.*GeV a90

.07 44 .21)4

.07S45 . 904

.07,7 .044

.0752 . S04
.0?73 -0(4

Mme Presurast Frstiotm at Loc4tions I,
0 2 7 4 0 6 7 8 9 10 11 12 13

9005 50 0 ,6 O 4doa 0.040 0.000 0.000 0031± O 0b 2 0.05( 12.00( aooo 0.oo 0 . .OG0 0 a.51

- 359. 4 II -3 74 -. 1I25 -. 600 .341 4 .-t12 t.435 .2? .575 .62i- .a6s6 -. 155 .(0 5
-. 035 -. 22 -,128 -. 443 -. 208 .ot1 -. s2n .97 270 .231 .391 .657 -. 279 .iO

.289 .( s±9 .7 34a - .1t 183 .3 6 - 322a .3 21 - .O ?7 - I t3 .3 I 55 439 -.4 1 1.5

.614 .2±91 .764 .08( I .575 725 - S36 . 5ns -7 494 ".4S37 -. a1a .26a - . 322 .20

.93 a 45w1 t(.2439 .7342 .96?± 9.81 -.s40 -.42 '.o± -. 0 0 -.31C .122 -. 644 .25
t 2I3 I 5±37 t 4 95 .102 t.27 1 363 -' 542 4 -7 3 3* '.64(-9I 039 .4021 -. 06-3. _.7409 3.a
148 :4s 18 t 1.81 .662 1.6407 1 .647 -. 031 .91 -1 0 19- I . 63 - .6;4 -9 . 192 -. 34 .35

1.639 .1±a t(.967 .781 1 .8(4 I .0o7 -.480- ±1925- -1.390-L±914 -. 73 6 2iO6 -5757 40
±.429 .195 1-7±2 .64 ? 1.179 1.5I3 -. 3 .19.339 -.127 19- .1 2 -. 5±9 '.15 -. 65I ? .4S
1.2113 >0±7 1,436 .498 1.3412 1.33. - 223. -. 7;71' -.947 -.778 -. 291 -.I -. 4955 .sa0

.997 .4±91 (.6 1 .348 1.105 1.±11 -. 0512 0-.452 -.2199 -. 4 65 -.063 .113t -.31 I61 .4
BOG .337 .9±I .236 a893 .9±2 °03 .R 2lJ -I .95 - I104 .1 3 .3 423 - .122 .60

.692 .229 .7162 .17?7 7357 .750 I t 14 - 2 ±3 .6 .20 04 227J .324 a009 6 5

.609 .195 .745 .191 .741 .7610 .13 I 5I3±9 .144 .149 .332 .313 .063 .70

.686 ,±942 .~727 2204 .725 .74J6 .I14 .1216 .93I .10 94 .391 .490 .117 .75

.602 III I 2 .216 .710 .721 *1SO . 11 25 134 .44S .4)a2 .1121 90

.6 9 .4 20 -77a21 .224 7140 .729 .215 , 213 .21690 I 81 .472 .494 2 25 .a5

.7(0 1 .41S3 .749 .231 .7±4 742 .225 .246 295 .24 3 4s9 .529 .26-7 .so

.72 , 475 771 .250 7313 .7 5 6 , 6t . 2S 2 . 517 .0 5 ? .5 )1 i 2 99 .8 a

.766 .489 .6127 .2195 772 .772 .3251 I 3912 .375 .345 .496 .520 .3S59 1.00-

.7119 .457 .6 20 .309 .7 9± .7 9 .7 439 36-3 7 .390 .362 .4 7 .497 .374 1 05
79S .442 .595 .312 ,79S .7 9 .234 I364 21 .7369 .476 .494 . 176 i .14

.0a4 .427 ,571 .315 .i 05 .81015 .372 .I 65 3a4 377 427 .490 .377 1.15

.8 t .4214 s 93.1 3 .5331 . 32 746 .384 .43 7 9 .471 4124 . 47 I .20
.836 .4*4 .15 2 3323 .84 1216 352 -.367 .393 .30 .46-6 .474) .374 1.25
.020 .4254 .9 455 .3126 .a821 .821 352 1 367 .743 .302 .46± .411 .372 7 .SO1

24 .4117 .s442 .327 .025 .a214 .3ss9 .3766 Oa5 3.741 .456 .46-7 .3172 .35
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Set 4, Table C - Mean Values of All Quantities, Scaling Runs 39-41

BEAN VALUE$ DF ALL 313014TTES

Mean Pressurant Fractions at Locations I
1 2 3 4 5 6 7 8 9 10 11 12 13
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-. 104 .281 .944 .353 .157 .262 .069 - .59 .099 -. 224 .1S7 - .03± -'10:3 .S0
- .057 .12g6 1.014 .398 .213 .320 . 055 -. 155 .111 -. 237 .1 8 -. 04s -. 048 35
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Set 5, Table C- Mean Values of All Quantities, Scaling Runs 4 2-44

MEAN YaLUCS OF ALL GUAAIIT±E

7' 7. 7, ~ ~~~~~~~~~~~~Mean i'otura Fma~ o nsw ac Lvcd$±±si
C s) C C C C ) ' C ) p p / s 0 70 704 03 7 8 9 ! O 1 1 1 2 13 

9 . 4 1 7 - P .1 7.4 1 4 3 9 9,4 -'. 0 0 . 0 0 0 4 3~ ~ ~~~ ~ 0. 0 ( 0.5 5.6 3..8 (5. 343 2 .0 0 1 .53 11 0. 0 0 0 . ) 0( ( .1310 0 0 0 ( 1 12 5 ( 0 0 .0 0 a 13, 35 0 a 6. )3013 1 . 65
1.4 38.9 ±0.9 2(5~~ ~~~.11±3 6 . _2 .2 7 0 , 2 4 2 3 .7 1 34 6- .0 0 ±. 1 8 . 6 9 > 4 ?7 1 .0 4 6 31 .7 321 5 4 3 .16-4 I.215 (7)

1.41 11(5.0 212.1) 2(5.3 25±3<6 6.!±1)5 .53475 -4(56- .71153 .5i±-2.142-3.342'±.?±8 .3(56 21.5282 .62112 1.43682 1.2461..164751-.2323 .151
93 21.1) e1:2 ±9.71 jig . 6,6332 .127 -1214 >53 ,45!Y±±59 h20 .30 0564 .161145 90 .155-201

2<55 22.1 21~~~2.0 09. 750.9 4. 6722 .19q -. 11 6403 >57 -. 884 -±61 ~-.519 .194 1.037 .41)4 .7053 .496- .1610 -.123 .Žo
31.0 23. -2 2±J9. 1815 42.-6 2.9572 I.I10 -(.412 .2 61 ff712 .18 .122 9 -.124 -1(4 . 80 .091a .0 93 .08a7 .05 .25

3.5I 2 4.-3 29.4 377 2(1. 6 2.1 6556 6 -1421 -.1296 .21Is .57 3 .13356 .01±74 ±26 .27 0 .01 9 .049 .0 78 .102 .15 8 Ila4 .31
3 .91 2 51.7 212.1 1 6>0 !4.7 I1.2 30 9 I 6 5 <('748 Rio0 4853 .11 .I(15 1743 I.006 .090 .7 6 .13 4 ±350 10 .I 9 .303
4.5 216.,2 212.4 16.8 10:.? .94304 10 9 . 1)2 .2154 .46 6 .1124 I IA 01 9 19 II 1 .4 0 .2102 .16 9 .178A .2 06 .2 1 ,q(LI
5.-0 26.) 219.7 16>9 1 5. . 56 11299 .2 12 -±217 .32 .4± 12 .132 171 t .12 .1755 .17 1 .2 3 .192 .25021 .2 27 233 a 0 H

5 .6 217.4 30.8 *.1 2I151.5 .8042 .2746 .1 5 .33to .43 . 6 2 .30: ± 98 ,210(1a 19 6 .2 49 .21)7 .2 24 .2143 .2155 .56 
6.74 211.1 7~0. 17.4 1 5 4 .7 463 .2 60 .584 .3 1 .5 212 .243? .2 (7 .21±9 .2217 .223 .20:2 .225 .2 4 .210 .20:4)6 .00 5
6,1 g 21,5 3.217 1 7 .8 15 .5 .751(1. .201174 .19 . 6 4 .55 4 .2 42 234 2 .242 .2141 .21475 .2?? .2 47 .2 6- .27? .1Z0 5 .20
7.7 ? 0 I l03 2. 1 51.2 .63 50 I31±7 .24 2 .4± 1 .71 .2 52 .25 2 .2 6? .2 64 .2 74 .2 91 .117±I .201, 2983ri 6
12, 7 29 . 2 4.2 1 ±. 6- ±4 .9 .5 0:21a .3741 .214 .433 .9415 7312 9 .2 69 .2184 .2"5 .33 .3±1 .2 98 .314 .310 .2 -Z ,7( ~
9.,7 119. 2 704.8 ±9.1 1 5 .2 .5341 .1154 .7± .461 .515 .2 97 .2 97 .713 .6 310 .32 0 .3 35 31256 .3 37 .71 74 4 7) 3

('*9 29. 35.J0 1 9.4 1 5 .5 .511115 a 78 .7344 .i484 .64 7 .3251 ±9215 .325 .3 34 14 3 .3 55 .34 6 .35 5 .30:.t ,i .5252
12a,90 2 9 2 ±99. ±9 75 1 6.1I 43996 .401 .36 5 .533 .6a1 .3 65 >44 .54 4 a35 4 .2621 .3 75 .363 .37 .37~ 7 .3Ž 52 a
1 319 29 , 1 895.0 20.1 16 .4 ,4 6q4 .4 21 .3 91 .519 .702 .392 .126 6 .7466 .3 01 .34)11 .31± .31± .3 9 .10± 4(7 4)1

59 29.56 a35. 211.50 -97.! .446 .48 .1 59 .4 44 374 .43 .12 .18 43 .2± .02 .51 411 .s
17.1± 0.0 75.5 21,8 -169.3 74a:7 .47 2 .4 57 .5193 7 75 ,4 34 ,4704 .4 34 .416 .427 .42? 7 436 -54312 436 .45 1 0

I±0 0 *0 .1 1705. 2(.0 N -427.3 12471? 41! .474 ,543 .396 .44l .492 .44 .4 j95 .445 .4 42 .4 6( .4 .40:0i .45)15 X
<~ ~ ~~ 91 2 8-1)g 0 7446 20 .5 -6125, ~8 .01411 472 .4 64 >5351 .109 ,4 47 >445 .441 .4 47 ~4 54 4 5 5 .410:6 .465 4 7 5 4 % 0.( >

2 2,4 2 7.6 744.0 20.4 -41123.8 (0332 4721 .469I .51127 .132 .48 .4 66 4 29 .4 46 .443 .438 .08 5 .451 57 7 .4 70 .3 5 ~ Z
2 4,2 27 .21 733.5 2012 -5 70. 6 (0557 .4 721 .477 .505 I 0124 5 455 .515 .4532 .446i .445 .47(1 .4 91 4 67 .4 04 .5271 :.-2
219.9 2016>9 3 31 201.4 0 -3 7 6.~5 .1±5±1 .472 .4 54 .52? .48 .45A 4 .4037 .4111) .4521 .4)12 .4 76 .51)12 4.i9 .40$9 451' ± 2)
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Set 7, Table C - Mean Values of All Quantities, Scaling Runs 48-50

MEAN4 '0430191 DF OtL 39!OVI5h
T
lEA

7' 7* 7; -Mesa Prec55ouab± Fractis 6') Locations I
(I) C) (IC) (IC) is \fpIO *1 2 7 4 5 6 7 Q 9 10 I11 12 12 r

1.2 21.4 205.9 412.53 21920.5 9.59063 .5224 .378 -.3 76 -435 .295 300)1 .3716 - .125 -. 415 -.050 -.1214 -.214? -732 -0.?21 .055
0.5 22.1 221.0 274.5 2141.4 7.50545 .048 .7023 >1295 .294 .256 ,263 .3415 .5376 -.4S8 .021 -. 031 - 1±5 -.1)52 -.5(1 .40(
a1.4 18.2 a23 5 I19,7 77.5 2 a8a371 .6721 .08a9 .04 7 .4337 .11 8 I1± 3 I7±3 Oq19 - 1±13 .1I07 .07 21 (Ts952 .- 7 z .0 1 .19 
74.4 2 4.3 21 4a I18.1 316.5 1. 21± 2(1 19 5 '0319 .26-9 a07 2 t.114 ±1 ±1 I(3 .4I] .4321 .09?7 .075 .113641a .15) .0 I1 . i0
4.74 251,3 2A.2 1±7. 1131. 0 .9 5±4 .1±9 .4 1) .045 .137 .141 .085 .10 0 0655 .3 84 .112 o.13019 ±1- ~ . 4 .0(4 .25
5. 25.59 221.2 111.] 29 .7 95637411 1473 .1382 .39 7 .13.4 I.06 II 7 .13 3 .0(5 .4 52 .13 3 .121? .1 4 .1j4 .1219 32
0.1 26.~51 218. - 119,5 218.1) .37±1 .526 .1i2(1 .12 5 .34 6 .17( 0 27 .14 3 I±07 .4 31 .15 6 I )I .167 .5164 .16 2 319

75,0 27.1)0 28.9 19 .1 116.6 .2398 I.41 .4 9 .31 I 7 6 .1755 .184 .1409 .143 .461 3 .I1a6 log39 .9 4 .1526 1952 .5a 
9.2 217.4 219.-4 19.5 2? 5 .75(58 .2115 .17 6 .14(1 I070 .2 (6 .164 .17 9 .169 .49 6- a .21 .211? .2213 .2.15 ,2¶7 .45Z
1.4 27.03 214.9 1 9.9 27.0: ~ .7 3)5 .2381 .192 I17 6 17 6 .2156? .2(56 .2221 .194 .5217 .21 .210±9 .2146 .2146 .2 36 .5 0 
:12>0 27.7 312.2 20&5 21721 .:2146 .2162 .2 29 .198 .211:1 .2745 .221 .2707 .212 .56-2 .14 ? .274 .2 77 .26-6 .2 5 2 55 C>
22. 3 27.? 3(1a5 20(1.9 2 ? .5 939 2166- .258 .2 09 .24± .257 .2 4! .2 586 .3, .59 4 .2 60 .21 030 .7±- 289 .2179 .652 0
14, 0 27 .7 30.6 21.3 28.6 .5932 .3±10 .276 .226 .24? .24 .288 .2 76 .255? .626 .3a04 .3 57 .32?7 .3±6 .3(713 .65
11.80 27.6- 312.6- 2±.?7 27.18 .5216 4 .1134 .2595 .2 52 .2?? .287 .2 77 .2 95 .38a5 .125 3 1 ±7 31321 .34 9 .35(1 .11219 
3 7.8 2 7>5 3 0.6 22.52 29.4 .2 13 .353 .3 19 .217 .21037 .37023 .223 3.320 .3 1 6 10 51 .74036 .361 .3 .3651 .340 .75
212 .53 27 .5 3430. 7 22.3 2$90 .4087 .28 2 .373 .7419 2 .11(521 74740 >39 .34 5 3q475 .72 3 .;7073 ±95I .3 9 39(1 .3I7? .1
*2 ,3 Z? .4 313.55 22.4 $ 1 .± .4 4 44 .4055 .209 .2±56 ,3 5 330 .350 .3512 ±975 .7515 .4±3 .423. . ± .4 23 4 0 7 >3

21 75. 3 350 6.55 2 29 19.3 .42 63 .4256 .3759 .fl .735 .3. 3555 .3 75 .797 36 .I 440 4 6 7 .4)556 .433 .413. a 363

*8-3 27.1) 20.65 270.2 31.0 .35642 .43.1 .428 ±9474 .3674 .1206 .284 .374 <6i4TO6 .43 A .452 .46-3 416- 45 .4756.745 71944 5 I

00 0 a .0a 43 0 0 .0 1-1. 3 560 56 0 0 .05613) (50 19 56.566-1-) 0 .01313 12.0 5 0 0 .a0(1(5 0 0 0 0.( 1 ( .25 7 12.12136, 056 0(5(1 0 43. 004 56 05 1 13.5612( 0 . 30 0 1 ,0)5z
a3,3 0 0 0 .0 565 0 0 .0 43.0 60 0 0 .1 33- .1 50 9 13.12 0 0 .co000 0 Q.0 0 0 :0.5 0 0 .01900 565a2 2 .0 3 0, 00 a0 5.0t i56 0.00 a . 6 3 6 0 0 5 . 1

0.8 0. 0 1.1 4,12 0.1 (10.0400(1. 0(51 06(((1, 8120 0013i.530 1. 0 00 53 a 004. 2912t01-100.O056. *000 0.5056 O0 056050130 0952 1.1
0.0 0.130 12.1 (51- (1.a a*O a a0 0.0553( 0.30 565623 3430( 0. 00a3 a0, 0004 0 0.01 1901)5 0,5( 1)135,6o0 0 .00)0 1050 (1os4 0.013 0 15(1 125
12. 0 (10 a ,12 p.43 56.1 43.0012 0 .4(15 9.1205 0 .080 0.81) 0 0.00(5 a0 121(1 (5111 52,56120 (50 01 52321) 0 .131)52 00 4 13051 56.1a 0 0(7a50( 121a 

0.0 0.1) 5~~01.0 12.1 (1,0 0.0012 0 (.Q1919(5 (594 12.560 43 (.1a4343 12. 0 0 00012.43(1 a0 (5151 3145 56.12560 aO43,a1 0 a400 '213( (.3(1 o150(1 56.525(a I.70(1 
13.0 13.0 0.T~ 9.52 (10 0. 0125 (5a.12195600 430953 0.1319( 0 4.1013 0.0120 0 .43( 0120560 056,1)12 00 056011 5. 01300 00 001( (756 13.5561 0 056Q52 1.3 5

12<0 0.4 43.12 012 0.0 (1.04312((1,56(519 (5.1202 0.01200.430124.043053.0(51)(1.0 a2 0.1)120(1.52(156.01200.56(101)131352.13520(1560561)131-54 C
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2 0 0 .1) 1.1 13.0a 0 . 0 0 .0 012 0 ±1 9( 0 1. 4004 0.0 056 g o .1 01 1 . 0 0 0 Q O q0 019 1 (5ap. 1 1 1201240 ( .0 0 0 5.12 2) o.52o0 (1.1)(1'2 52.1200 (752 a5 1 )5 6
5 . 190 43,0 43 1 .1 (5,0 - 0.5 0 0(5 9 .12 65 13. 0 04 0 .0120 9 .00 0. 0 0 0 0 000 0 12 0 3 2 1 .6 1 3 1 1 5 56.535656 0 .130 056.10 ( 52 0 .0 0 0 a5a,0 a13520 135 (7 2 9( 5 1 ; q I

50 0. # 0.0 0).04 0. 00 (.5612(0 000000.121a243009 0,6a90(1 .a64056,00(5120 (1v0(.1)52192.0120 0 .0 01256.20 a0 52.aa01)43 0 Q0,0 a7552.9519560(55611I 3-6 
56.0 a5> la.0 .0 0.0 e0(1(156( (5,(5( (1. 0(143 .0 00 (5.000 a0,101 41.60 0 .00a4 a.000 0 .50(1 (10(1560 0.1056 0q .5652 0 56(19 510( 1.6>
56.12 12.0 0. 0 0.9 .1 1201 0 12( (,a19 0 0.1305 520.0560 0.0(1043 013,5(1 1105 0 .0 0 03a 560121 560(.121200OQ Qaa 0.500(5015 50 q3( 20 19 0 0.5215 1.7

19, 00 0(1 0,13 12.43 6(1 (115 9( (55013 0> 000 120.080 0.101) 0,009 53,000 30 01 12.o , 00 0(1.0 052 0.13521) 00 0.1(5 '4.1) 056.1±a05 0.0 00 1 .75 (A"
56.0 0.0 12.0 0 .0 t. 9 0.452525 a 50 01 0. 0856 0,405( 0>00 A o0 0(5(556, 0( .0512 430 A1 (5.52(1 0 0 .525213 5.9(5 52.135256 0 , 521±5256 o I65± 101
1 9. 52.1 0.0 12.12 (1.0 0,12100 45.5300 Qo.001 0.56390 0.912 19.521900 00 0531921 (10130 0.012 0 0 .00 a0 0,12520 5.0 13(5 9.55 56.352'0 0) (25 0 1OI. 05
(5. 0 0.1 12.0 0.0 a0,1 (5.)000 ~.12o0 5.0(54 0.1)41 00.q( 0,56400 a.dog 0.Q0 01 0.1243(1) 0.1252 a 0 1)912 569(5 (5.565256 Qd (50(5212501 1. gi0
41>0 (51 '1a.0 0.1 (1.4 12.4(50 0.13431- 0. 0(a(5 0.5619( 0.19(519 00 00 o01 0.43(0 (,1) 0 56,1124(5.512 g 0,1 0 Dg00g0 (551±25a595 5.(5 12.Q 522 1. 95

12. 0 0 .0 560 '4.120 0.1 (50120(5(1.43(112 (1-.(0 01a2.40 0.501±656.6135 121 0134.100 .90 Co*0.10 a00, 51* 0.Oo0 p<05656 0P 0.0550.52a60 2.10 
CO,4 0 .0 0 .0 (5.12 (5. .000 a0 0.013 43 o 0.01) 0 1901( 561oo1 (5,560 0 .041( (5.0 019 4300 a0 (.0(556 5,9121900 00 a2.12') (5a60( 5205 (1.4(1a 2.)5
12,16 0.1 3.8 0 .0 0.0 56.09040.0(15 0.(11±0 .430 564,00 O.000a 00000 .1)0 0 0.(1((.0 1±')1±,9565Ago6 00 0.5(55.1205213 ,430 00 1250 2,.1 
0-,0 120 o 0 .0 (1.19 56. 0.1000 (11043 43.0 0a 0001 0.012(5)5,81 0 4.50 5.43(15 (1.0053 56. 000 0(5(.5565.25 56(5v5 0 .505 52 0.00a1) 56.52(55 2 1.
53,0 13<0 0.12 12.0 609 05.405341.40(1 0 56(14 0.098>80043.5012.0- -00000120.0012'4.00152.99521±.(55 012.0127( 0 652.121-) 0 00.(125 21.21
6>0a 0 4.0 0.1± 0, 0. ' aa0a4 0.0300110 43.001 5 419( 56.12(0 124.0043 0 .430 (1 000 56.1±129 0 00 (55265 2.215 a3525643 0.511 0.a0521) 0.q1 2.2 5
538a 4. 0 0.43 OA> 9,56 52>00 08 .012 000 0000 0 .04300.01901±.45Q00 -.0198.4111)0 00129.(5±5,5(0(1.0 0 0 01)1(531(102Q5 1) 4 21.3(7
41. 4 0 , a 0 0.2 ( 1Q (5.0 (1.008(10 (.012(5 0.1)1)1 1208' (5.81)8 0.012 4.0 0.43(112 0.0± 60(5 561040 (5.069 52.0(16 0 .,O0 0.1)'20 0.130 0 2 35
4.8 0 .0 0 .1± (,19 7. 0 43.000043 .0430 0 000 , (115 0(1.(51256 .00 00.1±00.a1501.(11562.1121(5.0 00.0450 .(500(Q0 0 0 0 .Q00521.00(5(1 . goo 22.4Io
0. 0 a.0 430 . 12.1 (5.0 a.004)531 c.OcasO 4 (10o o.12±9 D 56. 4014 0. 0 0(5 430( 0.- ~Q00 52.0 0 0(11013 50 012 20 0100 ) 56436 0.12(14 0 0.501 2.4 1
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Set 9, Table C - Mean Values of All Quantities, Scaling Runs 54'-56

WEAN VALUES OF ALL 56U5591(TIt
m1)ss' NF±3uranO Frstions at Loestiois I

C; (IC) CC) ('C) P9 PIG 2 5 2 3 4 03 6 7 1 9) 1to I1 121 1 3 
55 A 4)3 '3 2 3 .74 72 .' 53 q1 (5 a-169( 0 0 1 3 I 0 a3. a)5 0 0, a1-13 1 ) 05 2 a4 a 0.13 1 0 .43(1 0 ( .0 5 0 0 .0 40(1 ( .521 -11 ±3.1-1- C6 * t; r(7 e- l-,)C '2 r1-.1 -A - 13e 1 11-

.6 214 .3 24. 3 41.4 $ 219 A 5.(571') .0214 .15±3 107 .305 .9 0 .163 .16-7 - 2±1± -.5021 ±9) '1(21 -.261 -2121 - 130 .01-1

.1 15 .3 2 53.3 3 4.4 24 5.9 6. 7510:9 .1494 .2(19 . 49126 .9 59 1.1) 0 0 .5 30 225212 4.466 '--4 45 '.09 '. : 4-. 93 .4 55 '.1199 .5

1.2 2 16 .3 2 68.4 117.4 116221.0 80 .4127(5 .12711 .2136-6 .8 54 1.5 5± I 1. :1 . 9 ±23 .226 - 5 9 4 . 0 . 0 3 ' 6 7 .792 . : 8 -.5 4 6 .
1.5 2 7 .3 275.6 24.11 9 5, q .57219 .09? .3 48 I1.177 a1.94 6 2106-i6 1.2(17 .4 28 '. I7±95656.±? 70 '. 5 .9( 4 -. 36- >8395 - 53a54 2 0

21.5 29 .4 30 .5 23.6- 47,6 4. 3 921ao ±45 .±9?7 .910 v.12±I .98 .5(131 .229 2.15(1 -.1052I) -. ) ' 3(7 2 -.20:2 2-.2 7 - 1 375 3 0
2 .4 301).) 321,43 123 -4 2 2.3 2 .15 0 319 I.3 9 I 16- .22?7 .4 1 .4 4? .28 2 .206: .01)5 -. 5 1 0 11569 0 00 .ols7 .52:6- 5294 3 5
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11.2 1121.6 35 .2 2 3.3 16 3 1.3094 .12 .I4 3 .2 15 .30 . 210 -21321 .230 .1 59 .172 2 4 5 .1756 .2 52? I 211( .5 4 5
3.6 332.5 36 .0 2331 13.03 I 3.1)35 .2 42 .1065a .2I 3 2197 . 70 .2 41 .23? 7 19 9 .22 3 .2 07 .2214 .2546 .25 2.343 .( z
4.0 34 .3 30.2 223<6 13.a2 .0271) .26-- .19 9 .2 39 .3 122 303 .254 .2 6-6 -2 22 .203 .3 ;9 .203) 20 221 ±81I .27 5 5 5
4.6 35 .1) 39 .5 23 9 021.8 A M± 3 .192 9a 2 4±1 .210:I .4 99 .74 0 2 .16-9 .2184) .2 31) .21 j . 4 3 .2952 .71 1 .3520: .3 6 .0:0
5.2 35.5 4±1.7 24.3 ±21,6 .76-06- .314 .284 .279 .321( .3213 .2188 .291 .2563 .325 .3n 3$ 33 31 38 .
5.8 351. 9 4 1.75 214.7 12.2 .7±8±0 .3 38 .43 . 43? .333 3 4 4 .3 11 .3±52 1.33 .424 .3a5? .74 L4 30652 .3 02 .30:1 .70 PC
6.5 36.,2 42.0: 215.I 2. .6 1851 .3 613 .3?7 .3±97 .31 .3559 .3 30B a3 .20 2112 .326 39%9 .7 79 6 .30 9 .118 2 .75 0
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Set 11, Table C - Mean Values of All Quantities, Scaling Runs 61-63

$8EAM VALUES OF A4LL (491176T9$
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STONE, CORLETT, ALEXANDER, AND WILLIAMS

Set 1, Table 17 - Standard Deviation of Mean Local Pressurant

Fractions, Scaling Runs 23-31

Loesions I
1 2 3 4. 5 6 7 I09 21 1 3£ 13

(14 3(10 43,0 524 13.4351 0 .5 6(1 0 ( ,0 1)O (1. 1 0 0 0 .< 013 5 10 .5 1 1 5 5 5 1 . 1 1 )0 0 ( 0 .0 0 ( 1 0 .0 1 30 0. (
2.22± ±,7±1 (.1. ±9 2 1-114 2.,248 3.53[f 25 13 .91± 2(1(11 2.532 1.19212 .26.4 1.242 .035
2.9.39 2.40]6 ' 52452 3.527( 2 ±(9 ] C:41 .947 4 >31)3 21.5On2 3.137 2.6559? .55 .) 1
3,>988 3.1)95 1 3±3 4 4565 2.407? 2. ]1U 0952 1 56Ž3 2 27(7 3.743 3.471 .530 .872. .35
3.1)31 i Z0.n 5 .tS13 71±352 73 12 1.i1) I . )131- a .2.12 I st L2.0:291 2 48e1 .442 .752 .21
-.23 ~ .±3. >17I 1- 0? 931 .31± 4413 1.662 .5±5 ±533A? 1.311 .253. >431 .25

>1 I 3¶-¶ .7(7 7 .245 .2 36 .207 451 .321 39175 ,336 .0458 .146 .210
i~-2 4 2± 12 6 0 4 .105 .12 1 .1326 I.09 2 a 11 ± I 0 .0I 4 .3 3

!.:4 .225 5066- .125 .1)45 .1014 .41)23 .075 .61)12 O13F1 .0511 .5665 .45

12 1til ±232 2419 521 .122 .051( .1)10 .052, .0623 Q05 .545 .4347 A45
P )l "4"-' "U , (752"? .770 (51)1 .o,4 6 . )6-2 .05 4 > )5L ,1 35 0 .044 .1)40 . 30

1-47 41)4 .41)~a 4 .0 31 -239 .43±2( .0341 .1)3a >027 >1040 .04 0 .42 ? .1 93 5 .4(

>721 .?2 5271 'x44 .128 .00'34 .031 134 .0412 .1)38 .1012 01)~A4 .6-5

~121) .1):1 (161 0522 .0219 .144 .025 >(5
1

.0-3S .1)23 .033 016 >1219 .80(
43,4 .4(14 0)51 .5242 14*~ 0275 027 .040) (23 .03? .4031 .±10 .010 .1±5

(1512 J1-0 41-4 5,73 .1514 1)3% .029 >1-2?> .1333 .1)32 6-32 .4±4 .1)22 .%43
.1-5 1-1-52a 0(1 2 47 022 ol .523 1 032 .0:1 136 - >0215 .13 7 .1)2 51 , (21 >4314 .951
(774 1:16 .121( q445 .06-0 .0559 044 .148 .1235 .132 .)33 .0313 .0144 1.00k
00:) 572 .10(7 .17)7 .0)43 043 .040 .(4(t .-135 1216- .036- .035 .05 1.)51

.756 (1-74 >1)53 .00:4 .1511 .04t L)4? .0405 .034 .01)2 .1)24 .034 .1)20 11,10
(774 01 ? (742 5201 .50 :2 (584 .01)3 .0152 .033 .4)7 .1)35 .02 9 .1)2 1.113

.477 ua3 .470 &S£ (1-42 .034 .0230: .447 >151(1 .034 .033 .1J32 .1)251 ±2 0

.090( .10:6 .011 (130 .042 .1±44 0138 .057 .4349 .043 .031± .036 .047 1.213
a)7 9 (1)1 I 1)44 (53.1 .406-i 0 *4 .133 .1)72 1±57 4 451 .1)3 4 2.-43 . 130 1.11)

±0 ±I .1) 752 . 75a 45153 14 2 (560 1)13( 1)515 I El 14 9 a13 4 .0 531 .1)6-1 I .351

£0oz ;2 421 4150 (74) .16.3 .t4(7 .179 .(131)33.135 .1)40 .1)41 .045 ± 40-
46.) (1-12 Q3n4 43131 (34 (149 134? .05(5 .'t1 .1)51 .1)211 .436 .1)41 t.451
.10:0 (¾') (14( (774 .00(1 .036 .442 .0)74 .0:75 .046 .1I4? .1)3 011 -0 .51)

.1)31) (1-7 5 .134 0 7137 .1) ± .0 5 2 .0 (12 .1 73? .1) 4 .04 ? .52 5 . 9 1 .0 1)5 1 . 55

.01)2 .492 >071 .41)3 .1)121 .)803 .0612 078 .1349 .146- .10:0: .045 >1)521 1.6-4

>169 .431 .1)53 .0511 .175 .1751 .30:5 .071 .0517 .0-41 0446 .05 .1)2 1.651
.40'S .5269 i12 .40:3 .40:3 .444,.426 ,.456 .51)1- .5145 >441 .434 .454 k 70
.409 A471 .459 .41) .41)9 .40:2 .44i .W? .246 .584 .46-3 .5212 .45 13.7
.2/1)6 .254 .3351 .2194 >155 .2194 .278 >3±0 .352- .146 .31)1) .31 >2751 1.81)
.351 .2751 .734 .276 .354 .2751 .30(1 .731) .166 .369 .2* .301) .073 ±>45

(1431-1-1 0 (10 6 13.1312( 43.1) ) 30 10 0 00' 0 0 0.0 01 0 0 .01±0 O8> Q O( 1 (1.012 3 1 .1 15 0 .0 (1(1O~r 0,0 0)1 1.1 0
(1.56"1-i )' 1),131(1.1(11-1-(1.168 Q3.611Q 6J.13*O012.)011.)000" '*C 0o0oo1 01.041(1 4-.561)435I,435381.13

13.1-15 3.1 )456.134a 00521-(1~0.1)(10(1.0,0 00,01 30>56~01243 .12 043 aA0.014 ,10010.01)1±4.00 >2 . a >
56( 0(1 3.-13,1 o(1(1(1 1 01345 56.3)21 53a 0(1 0.001) (1. 0(0 0.01)1 56,8800 12.1200 01300(1 0.01)1 2.1±3

(156'04<..104(7.40(11,(10.4,(0 01.1)12( 22 8.(1iJ43(.401)13100 0(.((0 0.000O0.1)*( 18 10
13.041 A~) (7102 0.00( 0>800 0.1)130C (500 ,0 0. 0 0 0 (1541 '3.-5680 12.)500 0.00804 80>0(11) 2>15a
0.-ooo 0,0(756(1.0(100.56)10.01200 12 (10Q ,00521 5.0(11)0.1±00(1>000(1.000 0.00004.14156 2.20
12561)5 1-] (1(1- 5 010 13( 013131 4 1350 0000 4.01) 09 1)0 46(1 Q 0.11)5 f(11350. 191(0o (1. 001 0>000 2.25
1-1 131-" a1.i1( (1 1)65 05 12 .01)40 Goo6)5 0.1)10 521(1(1 (5.9(1 0>0(10 (1.000 0,00(5 0>1)06 ?-2.1
13. 1-1i ft(I 1e,3 -I~I. 1---11 C. - (1111 11- ('1) 52.56(1 0 ((10 0(1(1 a 0.120( 56,0560 1. 0(18 56.5a65041 .ao (1.)6 2>35

qo--5( 1-> i0 131 566( t.05 56.0((11~ 131)1 o 0.0125 12.0400 13 .1)1 C .001 0, ~ .100 0. 0 (4~ 0. 01)1 2.,41)
'1,6i1 o oC t~) v~.iOq 1) 1301 13 1)13( (1.000 (500(1 0>5610 40 .21)1± 0.43121± ~ 5354343 0.5C,(oil (. 0(11 2 .45
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Set 2, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 32-34

Locations !
i 2 3 4 4 9 10 12 U 

19.o( 5 o .5oO 0 .00 0 0>( .010 O.Ob 04343) .0003 0.0010 a0.000112 0.400031 0.1201 0 . 00 e 5a.oe0 04 010aa
.524 1.330 t .3SS5 1. 7C7 1.2508 .74g .207 J.1936 1.±177 13.266 1.030 .240 .098 .16OS

1>257 2.394 2.44 3.4751 2.3S1 1.472 .2913 6.282 2.230 2.42? ±398 .5i6 .757 .1tO
1.265 2 seo) 3.279 3.367 2.3J3 1.12 .446 6.229 2.282 2.57? 2.026 .s5fe0 .!48 .15
1.16S3 2 .1I)5 2.1a936 2.I6 0 1 901 1.35! .65413 5.10?7 1.S-7 2.2550 1.>13 .3.74 .tOS3 .250

.117 1 066 2.044 1.394) 1.510 o1,03 .467 3.736 1.476 1.705 3.360 .519 .050 .41

.723 .9t1 1.11 I A1SO .918 .7±19 3130 2.224 .951 S.0557 .85e4 .351 .056 .30

.352 .375 .235 .695 .332 .439 .347

.1S65 .227 .t71 .06C2 .>128 .2>3 .106

.070 .132 .599 .069 .090 .>15 .023
O15 .5019 .059 .643 .1057 .0103 ,ooe
.O55 .06f .052 .131 .041 .073 .>06
.048 040 .020 .0003 .030 .026 .022
,028119 .6043 .012 .1365 .025 .O2l .5OtO
.0201 .1253 .001 .01( 10 .o325 .o0o
.030 .05i .1ii . O .O15 .5l5 .iS .00v
.046 .026 .Ot3 .064 .004 .310 .Otl
.044 .021 .017 .01 .ooa .010 .026
.027 .039 .013 .15 .0121 .309 -. 0!7

.027 .058 .206 >020 .122 .022 .013
(502? >1.026 .0o .006 .03 .0035 .0e8
.031 .034 .009 .002 .407 .002 .006
.042 .03626 .ooa .o05 .5 .002 5004
.058 .024 .020 .014 .008 .009 .002
.037 .026 .020 .>14 .o04 .ll >611
.01 .03S .0±1 .012 .A05 .O07 .0±8
.027 .036 .o1l .1O13 .IOt1 ,5O A27
.039 .037 .017 .OS 01 .O11 .ooa .009
.032 .041 015 .006 .000 .009 .013
.032 .0a45 .013 .010 .009 .027 .019
.032 .030 .O0 .016 .013 .039 .016
.032 .034 .002 >019 .016 .044 .023
.016- a043 .013 .435 .Ot5 .045 .024
.006 .0306 .010 .O15 .034 .0444 .4019
.0131 .015 >0152 .042 .0!6 .0435 .017
.043 .003 .1t1 .012 .015 .035 .019
.046 .A02 .032 .Ot0 .t12 .031 .016
.033 .022 .01t .0OS .03 .033 .O0O
.Ot6 .a34 .O0g Ala .Ot6 .031 .005
,003 .A30 .01) .023 .Ot6 .029 .010
.01? .036 .21 .02? .023 .030 .12e
.026 .021 .027 . .036 .027 .03± .514
.>1)5 .04t .<0134 >0430 .oa564 .047 .56175
.01? .042 .040 .046 .a42 .048 .>11
.032 .032 .03. .039 .044 .053 .026
.3J3 .033 .032 .0O1 .041 .010 .023
.036 .032 .049 .043 .047 .038 .020
.030 .014 .041 .648 .034 .030 .023
.014 .026 .L039 .092 .527 .026 .024
.417 .034 .04c .047 .032 .020 .027

.197 . I200 .35

.090 . 017 .40

.023 .05oa .A4

.037 .065 .150

.030 .047 .55

.033 .045 .60

.023 .039 .5CS

.02± .033 .70

.A22 .026 .75

.001 .'018 .00

.005 .013 .05

.001 .003 .9s

.014 .023 .95

.009 .0a3 1 .120
.001 .004 1.05
.0an9 .126 1,1Q
.004 .00o 1.151
.057 .013 1.20
.014 .020 1.25

.015 .5025 1.130
0S0 .023 1.235

.009 .021 1.40

.012 .024 1.45

.011 .030 1.50

.024 .032 1.55

.024 .024 1.60

.010 .014 1.65
.014 .0±1 1.70
.016 .004 1,75

.019 0.1000 1.84

.0O .: .0Ov 0 t. 1

.ola .00 oo I.9so
.015 .016 1.95
.5615 .014 2.00
.023 .014 21.-05
.030 .020 2.10
.021 .020 2,15
.020 .O618 2.20
.029 .013 2.325
.1027 013 2.30
.023 .024 2.35
.1)25 .034 2.40
.029 .017 2.43
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.46- li
. 29 1
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.1 52.5922

>0212. 245

.011.1224
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.5428
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- 410.(0 4 7
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STONE, CORLETT, ALEXANDER, AND WILLIAMS

Set 3, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 35-37

I) t t0 n 5 I

I 2 3 4 51 6 7 8 0 la it 12 13
0.0(11 (1.0(( 80.0(1( 80.0080 1'.1)00 41>00(5 (.001 (5.080( 0.1±00 0'.040 (5>000 8.041± (5.14((.0
1.6802 !.581 2.413 2.1101 2.420( 1,494 1.040 4.5510 2.1432 726-fi 1>7601 2.324 .141¶ .43
1>121 ,401) Z>29?> 2 1922 2 *46 1.095 .864 4.249 2.054 2.238 1.70)6 2.129 .523 .1(1
Z.234 1.269 2.1.71 1,1±04 2.635 2.102 .7684 3.537 2>400 2.2753 1.6-83 1.3±13 .8641 >1
2>533 1>161 2.0a651 1.557 2.826 >412 >756 3>617 1.9751 2.325 1>6912 1>721 I1.2>3 .2(5
2.941411.041±1.911±6.332 3.051 2.6034 >684753.441 1.4522.353 1.733 L>325 1±>14t, 233

3.437 .755 1.7135 .9541 22279 3.232 1.035 3.155 1.4132 2.5175 3.425 t.2fiS 1ii4 >310
3,923 >127 1.7413 ,23 3.763 3>697 1.2612 3.5238 1.674 2.747 3.004 30410 2.306 .13
4.083 .341 1 7180 .3843 3.8010 3.94153 1.333 2.9411 1.823 2.746 2.022 >904 2.446. .41

70>5241 .201± 1.296 .24(1 3.31? 3>3±0 1.204 2.21$ 1.5475 2.351 1>61±4 .73.1 2.013 >4!1

>9 4 .0754 >51? .1651 2>41(3 2 >790 1.1 24 1.4113 1>2±75 1 217 5 2.361 .6 23 1.6729 .3(1
3.440 <0803 .544 >147 2.21±9 2.269 >844 1.223 6,5331 1.317 1>04± >494 1 3216 .55
1>96(1 >233 .119 .251 1.7541 1>7±2 .647 >1191 >709 .7917 .671) .330 .4146 .55.
5.44>95 J32 >51-15, .4041 4>1.,5 5.4*54 >4115 5915) .O6t .599. .594.5 >.4t5 <,4553 >4

1>361 .314 >20 .331 t-288 1.260 >483 .4403 .407 .51( .347> .222 .124 .750
1>953 ,2941 .491, >322 1>2433 1>182 '451 .4±3 .4755 .321 >2802 .221 .439~ .751

.1>63 >294 .061) >209 1.526 ±.110 .4-32 >362 .433 .122 .229 .221 >876 >41
1.12(1 .276 .064 .326 1.097 1.070 .436 .36#4 .401 >450 .930 >221. A3iz >65
1 .12754 .253)7 . 435 6 >2344 1>.062 1 .025 .4443 .36? .363 . 379' >22± .20? .705>1 .1
1,1)2( 1.25± .0801 .347 21(24 .99± .460 .3st >9651 >311 .235 .141 -223 AS
.9556 .2841 .214 .363 .37? .3?7 .3±1 .233 .274 .233 .241 >221 >272 1>41*

t7575 .2754- .164 .371 >9703 >1712 .324 .301 .21±? .3014 .224 .204 .2416 1.801
.165 .2807 .163 >263 .91± .9(11 .324 .304 .294 .256 .23± >201 _>2's t.11
.993 .30(1 .17f) >255 .93±1 >991 .722 .310 .302 .292 .236 >211 .262 (>15
.9339 .2975 1752 >362 .019 .399 >3256 .317 .3(12 .2914 >225 221 .2301± .28

1>53436 .294 .1)75 .371± 1.4306 1>4006 .23? .323 .30(1 .291 .231 .224 .291a 1.25
I(113 .252 .07(1 .3? 1.0±2 1 0123 .346 .31± >299 .2575 .228 .223 .3101 1.30

1.0211 .2521 .1±51 .371 1<022 1>023 .349 .3741 .299 .2981 .283 >234 .384 41.75
3.40375 .239 .103 >36 1.029 10.37 .341 .7027 .30(1 .299 >243 .2391 .3(2 1>40
1-047 .289 .280± .362 1.h'33 ±.3>40 >346 .325 .20(1 >30± .25± >244 .2800 ±45
1>053 .291& .2807 .393 1.032 0.064 .342 .227 .23) .295 .256 .25(5 .304 1.5(5
1,0519 .342 .2±1 .401 1.0334 1.4372 >342 .3161 .219q >288 .266 .256 .311 3.13>
1>1±61± >117 >217 .443 1>AO4 1.1)74 >3463 .3018 .3(11 .210 .264 .264 -3141 1.6(1
1.0?? .32 .227 .209 1,054 1.06-3 .342 .2±2 .303 .261 .2166 .264 .316- 1.65
>3.093 .317 .238 .365 1.0362 1.1±66 .341 .31)8 >3(4 >2115 .26? >264 41 .7021.4
1.080a .3251 .241 .26-6 1.06ff 1>1973 .342 .227 .304 .29±3 .264 .263 .200 1-75
1.00± .3365 .214 .344 1.066 1.0)11 .344 .229 .312 .296 .201) .264 .313 1.410
1.0759 .345 .251 >1222 1.068 1.090 .343 .331 .321 .300( .264 .21>0 -316 1.65
1.401±4 35>5 >26(5 >314 1.06-9 1.092 .343 72 .327 02 >352 >263 .251 .319 1.905
0>52(1 >342 .26-5 .320 1.4071 10. (54 .341 .32? .3227 302 .266 .25?' .723 1.95

1.0)96 .323 .2553 .3510 1.)754 1.096 .331 .326 .326 .304 .2051 .2541 >331 2.52(5
1.09,1 .303 .20(1 .264 1.0801 1.10(1 .334 .326 >324 >205 >264 .261 .7025 2>4
1.5)1/h' .0)7 2.i± .,i44 0.166- i.4(9S .2331 ak .3i8 1 ,3o2 >27j .26? >134 2.11)
1>A37 .316 .3521 .320 1.041 1.4090 .3702 .222 .3±2 .29? .273 .269 .320 2.11
1,075£ 73351 .3132 .2(52 1.009 1>100 .332 .334 >304 .290 .2(13 .261 >323 2>20
1.0640 .053 .322 >3080 1>1)8? 1>140 .331 A33( >304 .215 >2911 .271 .3243 2.203
1>1)48 .366 .320 lf . 11 0.19 :1.01 .330 .723 .301? .2759 .201 .274 .3±18 2.350-
1.091 >372 .333 .218 1.1)9? 1.122 .330) .317 .315 .27± .2180 .201 -313 2.31
3.091± .357 .323 .213 1.097 1.119 .328 .317 >317 .263 >20.6 >216 .322 2>41)
1>004 .332 .319 -1±21 1.4391 1.116 >225 >322 .315 .272 .233 .230 .320 2>45
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Set 4, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 39-41

Locations I
1 2 3 4 5 6 7 8 9 10 11 12 13 T

0.40a o2ooo oaoo o.ooo0 oA.oco .00 o0.ooo 5.1 c0.06 56.o1) 0.565 6 .oo0 o.000 0 .4 00

1.442 1.132 .e97 056 .940 sa6 ± o.7 .510 .267 >53B 4.297 3.158 .629 .o5
.679 .729 956 >021 .096 .586 .7z2 .495 .470 .a0s 2.719 1.96s .657 .1t
.486 .379 1.091 .993 .986 .449 .492 .6S1 .497 .933 1.5610 1.201 .574 .15
.3309 .1404 .992 >5s20 .022 >466 .>14! .59S .1164 .690 .74s .857 .>346 .120

21e .05b .AS44 659 .567 423 A073 .451 .227 .496 .5012 .671 .193 .25

.131 .076 ;.0OB .222 .207 .36s .115 .382 .130 .538 .153 .30a .215 .30

.t5S 1403 t.274 .29316 .197 .4 1 .13t .5e4 .1065 .6-94 .1I06 .356C .300 .315
0581 .057 A810 .179 .142 .244 .069 .329 .1±9 .438 .05267 .223 .179 .40
.032 .032 .300 .019 .060 590 .01t .1529 .05S .1t2 .036 .064 .047 .45
.01! .035 .s51 .5o6 .00 .061 .032 .024 .024 .013 .o2e .030 .023 .50
.o33 .023 n343 A2l .022 >42 .029 .034 023 .014 .026 .035 .o0ts .55
.,47 .039 .u322 .0265 .037 .039 .027 .015 421 .014 .020 .039 .01l .A60
.037 .024 .022 5 .5 A oq 43 .025 .030 .A21 .017 .006 .046 .012 .5SS
.031 .02c .022 .433 .030 .023 .Ol .022 .ola 022 .os5 .051 .006 .70
.046 .021 .027 .034 4030 .o38 .013 .018 .01O6 .023 .o00 .047 .001 .75
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Set 6, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 45-47
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Set 7, Tabie D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 48-50
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STONE, CORLETT, ALEXANDER, AND WILLIAMS

Set 9, Table 1) - Standard tDeviation of Mean Local Pressurant
Fractions, Seating Runs 54-56

Locaosm I
1 2 3 4 5 0' 7 a1 9 £0 I 1 12 13 t
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-451. 1>519 2.4421 2.4a2 1.540(1 .4512 >4175 .>1,1± 1.3±0 ±3.3>1±9 1>23?3 IAS S113 AU1
.8401 2.225 3.486 -3.431 21171, .72013 51±5 2>46 3,3>51 1>7232 2>561± 1>814 1.346 la
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.404>1 .134 >262 >902 .122 .4090 13251 .081 >1225 >022 .4043 .0350 .40460 >44
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Set 10. Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 58-60

Locations I
1 2 3 4 5 6 7 8 9 10 11 12 13 7
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.068 .067 .342 .475 .05? .1t3S .11 .268 .043 .239 .004 .046 .061 .15

.4387 .75±13 .513 >510 >161 .262 .135 .4402 .112 .365 .070 .060 .07s .20

.349 .360 .245 .J33 .387 .224 .069 .480 .421 .294 .209 .159 .016 .>.5

.25!1 >243 .225 .1791 .3034 . 23a .0665 .3O0 . 0S2 .1 95 .1 >5 .034 .033 .306

.2±1 .201 .1757 .055 .236 O 17 .067 .>27 .202 .063 .062 .493 .139 .35

.337 .181 .209 .061 .>1177 .12B .069 .>125 .126 .0S6 .3O1 .1tO3 .0645 .40
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009 1.3 4 . 21E . 1 19 .0745 .4 064 .0?7 . 06Z .2 I a .1 13 . 032 091 . 04t .1 0

.07b .1 Ia .23 2 >t7 141 .6 . 41 .076 .070 .1 611 >130 > e97 .OOC .4031 OJ 

.063 .Ot87 .1I5610 0.92 133 .322 .070 .7039 .49 4 .7. 1 >06 .9 04 .60
>041 .04759 .12 1 .435513 3 .4322 0. 1 .I 013 . 134 (759 .0524)2 .157 0o33 .65

.OIB53 .074 .102 .03? .030 .030 .031 .0311 .13a5 .041 .503C .o6S .>OG36 . 70

.53325 >065 .0535 .01?7 .1326 .039 .01)2 . 02S 01LB .>03J . 3 t3 .0 1 3 .0639 .71

.5315 .0618 .01217 >4!1 .029 .041 .O13 .011 .004 .202 .019 .OSO .043 Ot'

.>12 .436-9 .410 .04329 .032 .>335 .O S1 . 012 .1 3562 .31 5 . a 56 01423 . 017a .a 5

.e0z .012 .047 .024 .036 .026 .O6r 1020 .013 .>(1 .00? >035 .107 .90
>004 .>031 021 .033 .034 .004 .006 >012 .5I1± .o01 .004 .021 .5047 .95
.a0I8 .022 .029 .4325 .01(0 .009 .012 >00?7 .01 >0 .± . t12 .00 Is .011 1.00

.3009 .03313 .1221 .029 .01)6 .006e .014 .08 .0411 .oa6 >±0 > .0407 .5614 1.15

.004 .039 .031 .435 .029 .Ot7 01? .016 .09 .O11 .004 .0030 .O06 .0>16 1.11t

.0140 .046 .024 .e46 .044 .028 .S19 .010 .014 .003 .007 .011 .020 1.15

.007 .046 .029 >351 .03>8 022 .011 014 .016 .007 .09 .o6e .016 1.20

.0±4 .046 .1031 .053 .026 .014 .017 .013 .018 .01± .111 .003 .OS10 1 25

.026 .049 .036 .e58 .015 .13 115 .024 .022 .15 .014 .043 .007 1.30

.034 .052 >029 .045 .o14) .000 .1)15 .027 023 .016 .021.4 .00? .003 1.35

.038 .056 .026 .034 .019 .205 115 .026 .021 .012 .025 .006 .005 1.40

.043 .O59 .024 .022 .022 .002 .015 >126 .At .0 . OLS .15 .001 .009 1.45

.034 .050 .020 .0235 .025 .003 .016 >O02 .016 .154 .525 .004 .012 1.51)

.021 .1042 .018 .0223 .028 .010:6 >014 .015 .017 .0 07 .013 .0012 .008 1 .55

.010 .037 .015 032 .032 >009 .012 .010 019 .01± .i55 .006 .004 1.6(1

.0o8 .036 .017 .03 I .. 03 .1201± 111 (I1(I0 0510 .04 . o18 .0(19 .503 1 645

>008 .043S >127 .031 .031 .oo0a .0(7e .012 .527 .1 4 .013 .0o0 .00? 1.730

.01±8 .038 . O15 .032 .032 .o00a .006 .015 .13±6 .011 .0*1 .0O0 .1311 1.75

.01)8 .040 .0124 .033 .033 .08 .1Oo1G .017 .017 .009 .013 .012 .013 1.>8

.010 .1043 .>013 .0344 >034 >1213a .006 . 0210 .Ot!7 .>0137 .016 .>012 .0>511 .3 5

.023 .050 .013 .037 '.037 .>056 .012 .024 .01±S .008 .020 .011 .S06 1.90

.037 .s56 .015 .040 .040 .006 >016 .023 .021 .008 .Ai9 .100 .561243 1.95
.046 .061 .019 .043 .043 .007 .021 .021 .023 .00Z .029 .004 .010 2.00

.044 .061 .014 .047 .47 .01O2 >1±9 .019 .026 .005 . 128 .002 .013 2.5os
, 8 >312.059 .O013 .050 .053 .0±7 .015 .0156 .026 .011 .0127 .006 .019 2.>0O

.037 .057 .000 .052 .05B .020 .014 .A19 .027 .020 .0175100O .0>26 2.15

.036 .055 .012 .053 .061 .014 .0±5 .015 .028 .027 .>016 .012 .032 2.20

.036 .056 .004 .556 .046 .021 .012 .020 .026 .026 .020 .012 .029 2.25

.037 .056 .005 .>60 .029 .033 .09 .022 .4024 .023 .025 .015 .027 21.3

.038 .050 .011 .065 .014 .038 .002 .024 .023 >01t >130 .015 .024 2>35

.040 .050 .019 .067 .014 .024 .002 >527 .525 .005 .025 .015 .010 2.40

.043 .046 .025 .>71 .017 .00g .004 .031 .027 .010 .019 .016 .014 2.45
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STONE, CORLETT, ALEXANDER, AND WILLIAMS

Set 1I, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 61-63

Locatwonsl2
! 2 3 4 S 6 7 8 9 IO 11 12 3 T

6. 440 4 . 040 0.0e 40.00O O2>1)12(1 Oe 0 >00±1 0.1± 40O. 000 0 .4 080 4. 00 a'. 0>00 40.04 e 0.0 4V

1.531 5.45f 5.714 5S72J .51 0 5.401? !.4600214.32212 1t13 3.765 5.175 2>075 2.47e 4aS
4>220 44082 4.313 4.3f7 4.155 2.5-985 .7510.153 (1452 2<.`13 3.e7? 1.>51 1.91t >10
2.906 2.752 .4040 2.588 2.S20 2.507 .0:8 7.400 5.733 2.053 2.634 1.107 1.*>2 .15
1.600 t.S77 1>8211 1.750 1>526 2,31I .5±5 4.251 0.401 1>625 1.577 .078 .3-S .1
.332 1.312 1.247 1.155 >604 2a.03 ,32S 1.472 1,246 1.741 1>293 .974 >492 .24
.152 8808 >S2± .6)1 .445 2>793 295 1>129 .>19 >.319 .986 >7>7 .316 .20
.065 .S331 -514 .464 >27± 2.331 .205 .8±1 .741 .594 .7i2 .593 .243 .15
.528 .37§ .350± .231 4094 1.806 .15 .525 .453 .0-- >538 >413 .171t >4
.114 .121 .1151 .012 .07F 1.432 .025 >241 >242 .345 .316 .232 .42 .45
164 .60t .e045 140 195 1>083 .0342 O.4S6 .4069 .121 .153 .142 .405 >S1

.137 .076 .5045 .112 16I 10406 .026 .011 0740 .115 .132 4091. 049 .8
OS &s .'73 L2 *IZ ^ts ^e t/e - 0fi st 4Aa A DS 43 il1jb 

.077 .1405 .Va02 .05E .180.3 58 .031 >146 .>466 .093 .4070 .07- .056 .6S5

.064 >073 064 06- .AST >A41 .o07 .049 .069 .092 .084 .403 .063 .70

4510 >147 .047 .0131 .096 .821 .040 .405± .4071 .084 40869 .0> >i4 >75
.G46 .034 .033 .070- .0ee7 .80*3 .048 .4602 .176 .>07 .089 .>000 .407* .840
.352 .032 .027 .146 1063 .76 .054 .4071 .1±oa .10( .086 4001 .082 .83
>0543 .o036 .1±29 .036 .050 .7>76 .OD>7 ..069 .079 .499 >04 .000 .49 >1.
.4045e .08 .438 >038 .070 .773 .>01 .057 .A74 A014 .4S3 .076 .4096 .9S
.4068 .68 .6160 .460 .0l9 .7e1 .065 >358 .859 407± .401 .406± .074 1.e0
.<083 Q SS .0)49 .50,62 .04>3 . 7>7 .405?7 .014 .>651 .0751 .0777 .0772 ,073 t1>85
.0193 .e54 .053 ,074 .049 .791 .05 .054 .175 01±1 1069 .071 06SS 1.1(i
.SaS .0S66 059 .004 .044 .802 A5S >e6s8 075 .0a2 .066 .064 Oi6 1.15
.077 .O67 ,1ai4 0136 .1055 .>64 .406 .07a .4073 >08 .406 .861 ,471 1>11
.0 7± .07(1 .1v7C . ±69 .0?71 .52S >0758 >47? 06%9 .174 .173 .>06± .070 1.21
.1±6 .060 069 ,64 .069 .830 >174 >074 .07( .S4 .074 .40> .0880 1.3(
.(15 .077 (170 .64 >070 .031 .069 . 6a6 .407e .0o3 .066 .405 .48s t.35
.G07Z .1)9 .1074 .074 .074 .>535 .>02 .>057 .4072 <013 .1513 .OSC >±1 t6540
.071 .>0880 .0 ae.± . ca7 3 .380 072 .1)67 .oa32 <01a .4065 .167 .072 *t41
.6-4 .06 .9 >0680 >31 .103 .136 .080 .074 .0G9 .03? >0a3 .40± .4S* 1'0
.>06S .e06-1 ( >oS1S .0 45 .41 .0745 .4082 AM17 >1-1 .129 >03 .5610 ± .1S
.071-066 .06C as6 .033 .033 .059 (16-8 .1073 .>080 .1Ait .0680 .08045 .01 e . iQ

.46.4 .07 .07 .34 .04 >E4S >071 0743 >93 .1tO .102 .09I .>G94 1.6i5
>031 .073 .0273 .4048 .412 .666 > .e04 .0176 .10± .140 .100 09>411 'e 1.7a
.027 .080 .4018 .062 117 >66 .±03 .4082 .4091 .100 .103 .090 .4091 ±775
.048 .a4e .039 .>62 >026 .866 .077 .16, .0S4 Lt4 .112 090 .1)8 t.60
.064 .064 .026 .040 .026 .>852 .07 >0809 .17 .180 .113 .091 A13 1t>8
.065 .066 >21S3 .562 025 85e2 -07a .0d4 .O1S .l05 .104 .092 ,107 ,t1,S
. 712 .'06 .1241 >4324 .1)24 .<412 >02 .>49 .40S12 .1-03 .4087 .091 . 65g t'l1

.079 .067 .1266 >4322 >021 z >72 .001 .07 ..001 .09 .097 .'40 .4.66 2.f0

.063 .062 .061 .021 .046 .877 >004 >07S0 . 0.) >10 O9t6 .1 2>8SS
,051 0e 0S _051 Aes2 .571 .05? . ? .A32 .150 .2)/hS .. '> tiL4 0,.15O

.5O2 .4321 .036 .>72 .406 .568 .012 .07C2 .107 .1S13 .>113 ->17 .1±t 2>1.1

.1±29 .G0i .4026 .O0? .026 S71 .4071 -74 A0G >11,3 .097 >095 .112 Z.20

.064 .158 .503E .>72 >e1) >A62 >1075 400 .100 .114 .42Z .4091 .1±5 2.>5
>063 .041 .031 .038 i ., .85? >08± .08 .10± .212 .1±1 >409 .1240 2>4
.G57 .045 .C59 .422 .4022 .852 >±2 .080- .16 4..5 113. >101 .123 2.311
.&4451 S 015 9 .024 .24 .817 .01±2 065 .ItO 4tt1 111 >1I6 >125 2453
.1)43 4011 5. 9 1224 047 .166 .084 . S .85 .3Ie .123 .111 .117 .127 2.4S
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Set 12, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 64-66

Locations I

1 2 3 4 5 6 7 8 9 10 11 12 13
e.o000O 0.00000 , Q, 0.Ooo 90.00 0.000 0.000 0.001 560010 5.0130 5,131 0>551 43>3

.46- .±>9 1 447 .179 .14 1±110 .S45 .91t .11 .52t .120 .1322 .411 .05

.961 3750 2.9o04 .3740 .379 2 224 t2 334 1.220 .2151 .O01 2a .250 >235 .75036 .10

.42( .302 2 910 .2a0 .359 1.945 .927 5.374 .237 .874 .223 .231 .679 .13

.4? 411 ua 1.724 .4IOG .232 1.316 .654 1.079 .131 .377 .>163 .173 .466 .20

.28C .t160 973 .111 .107 .7S6 .3D0 5g9 .130 ,305 .0 t3 .t1? .2S5 .25

.Jo'd a .1J a1 3i2 016G4 .4033 .2i57 .095 2404 .1G759 .iiO .057 ,Ur.07 .07 s .>'i 

.069 .40j2 .13329 e332 .01534 .156 .I13a u0CS .049 .0134 .a0331 .010)2 .04 1 .35

.1342 .4b33 095 050 .040 .0665 .0239 .6O3 .03 .503G .031 .009 .02S .40

.12aa3 4s0) .04(1 022 0133 .403 .020 .049 .020 3 .0313 >520 .01 .021 .45

.0 11 I,233 52 46 1033 .0313 .0±1 .O2 .1 .0.40 >a219 I035 .0>121 .O S16 .015 .50
.011 .019 .O5S .0534 .022 >121 .009 .026 .0019 .021 .o10 .11? .0o8 .13

.037 .012 . 017 .011 .017 .037 .024 020 .0113 .004 .0 o 0o o .I002 .60

.043 .023 .101 .02S .013 .06 .1334 .2 .lo 2 10 A11 .01-3 .007 .o01 .4ons . 55

.130 .020 .a30 .020 .010 >030 .021 .027 .OZ 13 .0lt .010 .017 .013 .70

.0 28 .10)04 .1 316 .20 4 .10034 .022e .0223 .4±0 .0 a a .>01± .± 7 .oo09 .01)0 >7S

.02>a .004 .004 .004 .004 >522 .027 .020 .017 .015 .oa00 .555 .0439 >

.0235 >009 .a 9 Oo9 .009 .02s5 >022 .02 . .63? >12 .0a1 1313 .10 5 .0509 .9S

.023 .13 .013 .>12 013 . a22 .223 .02 026 .02Sa .0t5 .011 .ooe .O5tS .90

,023 .021 .009 .009 (09 .032 .o06C .502e .211 ..13 O5tS .009 >012 .9S
.069 .032 .031 .031 .031 .032 >037 .0>3 .006 .019 .00? .019 .0Ot4 1.00
.031 .0t1 .013 .0220 .>0210 .0221 .100)4 .021 .>Ot1O .0109 .003 .0404 .0t2 1.05
.035 .O10 .018 .Ot5 .71? .023 .024 .026 .029 .027 .012 .005 .014 1.1t
.037 .0IS .0:156 .5 66 .04 3 .041 .4 S1 .053S .0133 .01 i .02210 1.Ot .5 6 58 .1 3
.033 .032 .032 .032 .032 .033 .019 .01t8 .001 .015 .5± Ot .012? .033 LA2O
.00:7 .>030 .52±4 .1040 (0 .036 .04±1 ..012-5 .5615 . .00 ...012 .0 >1301215 ± .25
.>42 .024 .027 .03Z .0I±3 .022 046 .036 .036 .32 .01) .0 OO . 009 1.30

.048 .0237 .11003 .038 .40023 .042 .034 . o2z .>0350 .0123 .52012 .0o0 .010)6 1.35

.041 .041 >031 .031 .031 .041 .021 .021 .005 .011 .020 .030 .029 1.40

.067 .03g .435 .035 .035 .040 .029 .013 .011 .016 .035 .028 .1)12 1.45

.095 .033 .055 .04S .>55 .044 .030 .026 .026 .028 034 .034 .032 1.56 

.0441 .035 .0512 .0144 .01121 .0579 .0137 .01)7 .>5340 .029 .025 .035 .> Ot6 1 .55

.051 .050 O .050 .40 .050 .oa3 .023 .025 .011 .01? .024 >047 .022 1.60
3e51 .047 .047 .047 .047 .06O4 .022 .028 .010 .034 .027 .049 .017 1. 5Y

.057 .039 .039 .043 .043 .047 .02a .019 .020 .022 .036 .041 .1027 1.70

. O0 4A64 464 .42) .454 .d47 .470 .501 .d752 . 478 .472 .4Sc .4V4 t 1

.1?7 >481 .409 .439 A409 .4a7 .441 .498 .451 .452 .441 .461 .461 1.3.e
0.20 .000.1056.030 0o00o o.00 ooo1.-5 o2ooo 0e�0 00 0O5 2 40.02 0.40 o0.00o o.oo0 5 .05
1.2>30 0.0 >( 0 43,0: 10 6 0 40 54000rj00 00 o 0 0 .eo( 0(.440 1)0 0 O 0.(00 0.0 1)20 . ooo 1.30

52>0°° °°°> 0002 0 10.000 0.000 .013 0>000 0.400 0.0 0 .52 .1000 0.000 0.000 o.o001 1.9
0.1)1)4 0.0±11 0>001 0>01)1 52.043( 0>4(0 56>1(54 0>5652( 0>5212 0>0431 12>1)025 0.5052 0.5200 21100
0.8oo 4.000 302 o.eo4 o .010 4.10 QO .o0o o.09 0.0o 0 o 0oc 0 o .0oo oo 0.0045 0.000 2.05
4,ooe o.ooo 1.ooo 01.o0o o0.coo 52.400> 1 0.900> 1206o o.10>4 .3( 0.000 o.o0o 2.10
°.-°0 12.010 0.1200 0.0° ° °,04 °°° ° 0. 000 0.1000 01000 0.000 0.0> 0 0.052 0.000 2.15
o.0ooe 0.01o 0>12 0 .004) 0.OC0 5200 0.0 00 0.400 0.000 0.00 0 0.522000 0.000 0.000 2.20
02.04343 00.00000 .0(144.1)622010>1012'4>000121256560 0000>1252 015( 52,0005600>1040.501 2>1250.ooo o0 oo0 oooo0 . ooo 0>)04..520043o. oo1)5.12 4o>0oo 30.o~oo O.OOt1n 0>263.1)06o.ooo52.252(0° °00 °.°4° 0°030 °.°°0 .000 ° 0°0° 0 0.000 0.000 0.000 0.000 0.001 0.000 0.000 2.30
e-ooo o0ootl 0,0 O oo0 ooo00.0 e.ooo OAOO 0 ooo0 ooo0 4.000 0.040 0.000 0.000 2.JS
3.005 1 00 43>0012 ('.561 0AO130 O5000 1)O5 0.0>1)5( 004 0.000 0.0012 0.)00 0.000 2.40
0.000 .0100 0.000 0.000 C.0OO 0.000 0.000 0.000 0.0002 0.000 0.000 0.000 0.000 2.45
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STONE, CORLETT, ALEXANDER, AND WILLIAMS

Set 1, Table E - Deviations of Mean Local
Scaling Runs 23-31

Pressurant Fractions,)

Lo56aions I
5 6 7 a0 SI 10 I1I 12

004 

40 

4004 

40 

4(70 

(7.0(5(1 

'±54052 

0.o056 

0 

4044 

40, 

6401-

4±5 791-0 - .722 -. 171 -1±0( - . 454)4 - .5124,- -- 31)
03.4 1270 *--0(7-)0(752 -. A07-17221-1.6 47 ->4)12
± 3 0 ) . 414 -. 0 4 - 3 4 : - 1 1 ( I 2 > 4 4 - . ) - .4 1 ( 7 5

1-1) .5103 - 7Z2321.194--1) 4034->±34212-2>23)7, '-.5±0
23(56-2 , Of443

- 204 - 7346

6 07 -. 23 54

-. ± 5 4 0'- 1 6 4

-..1239 -. 1)4)
- >3I 6 I - ±5247

- V256 - tQ1414

- >16± - (1957

- . 1 , 3 3 -'- 2 6 5

- .1,4 7 - .5641

-4 0 4 -.3 2

-.00344 - .6 11
- 1)56 -. 0351

-> 5 3 - > 1 ) 1 ±5
-.34 '-.4031

- 604 - >05±

a- . a1 .0 2

->1 21 40142
40>1)40 0.4000
40.4040 0>0404

4.04(54 0.40040
12 . 0 1 2 0 40 40

4.40040 0.(50 4
1 2 1 (0. 52 > 0 4 0 40

0.40a(74 0 a (74a04±

40 52±70 40.0401
0.0040 (.0 4040

12~ 4015 (104aq~ 0 40

-,1 4 ? -.4 241 - - 4 Zi2
-(>12 4 ..2051 -. I ?4)

- .00± - .191) - .145
40 (09 - 1,30 _'.1) 35

A5 0-4 .- .051 3 - .40523

-. 000 -. 40:0 -.40440

- 0(71 -.0 612 --('20
- > 523 - .0 ?? - .022

- 4 04 0 7 ' > 0 4 '. 54
- .133 - >04) - .052 2

- q 5) .46 - 1 > it-IP>

- 0 > 917 '> Q404 0 P.042

- . 5 161 .1± 5 ± - -0 4 *

' .40 07 .1)4( - 1223
.04 5 .07I '.34 )74 
.0 44 .1 51-4 - >5661
1 ± 6 -3 > 2 1 4 '- .1 ) 6 3

.40515 .120 - 045 14

.0146- 14 25 - .045
.43 2 111 -.4051

.6(NO > 10 7 -( O a 441)

0 .4 0040 4 4 04 0.1 40(
40 .400( 0>A 05 2 520 100

0 .0040 4.1) 4 4 1001)0
40 .4010 4) 0.0(54) 40 , 4000

(50 ( 5 52>126-0 40.ly 4 0(0

0.00(1 0.0401 40.6012

.020

- .34

- -a 03>9

or.0180 

- .042(

130(1±

13

(1 4401-

- 1119

'.409

.0 19

->040

- 0144

- to35

- 1)41

- 131)

- .402
-.1)3(

-00(

-.
4a017

0510

10

15

251

.44

'40

'5-

23-5

' 05

£ 4

51 515511)

116

>51

(7 40(70

'2 40223

-24425

-20

-523

- 4031
.224

2
40 - a>01-

c'4.21

.317

-t 3 11-

-25(3

>3710 
.442

2 5 I)2

23 4 56-5

1). ±47 

4-
0 52130

237±

±23

- o >142

ass)27

- 236

- f 221

-209
- .2524±

. i i?

- 42(1

2 4816
-. L3

- .00

. 2566

to.41

- .246
- >244

->o55

.041

>26a

I 1(130

.709

- 222

-.2234
2 3 ±2
-.1(

-.1)4

'69 7

- 042

-.66
el.67>5

a.040

0-40404

0 . (5(

40.004
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Set 2, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 32-34

2

- 207
Ž)55

.49U2

7529

.4±8
,3q2

.2176

.246

.2 3 2

.2166

.0 44

.279

.275

.247

2 ts6

.1602

1402

>1232

.092
>.32j

.E054

3 0 4

.2466

.5645
>049

.042

.06236

>1322

.0363

.0±17

.432

.027 
01129

3 4 5
o.401 0.52o 0>.12
.766 -, 690 - .472

1.31±-1.445 -. 973
2.5116 - 3909 -- 595
23.1209 - 375 -. 189
3.424 - 061 .134

:1,2123.3 .00:2 .129
3 122 184 224

2.5703 .250 .097
±.sai .041 -. 076
1.623 - 047 - 12t

t .2no -. 120 ->145
1.4094) -. 1t5d -. 175
1 52402 - . t5) - .184
933 -. 2511 - .1 7?

.905 - .142 - .116

.<0)5 - 137 -. 130
>0It?6 -. 1t37 - .1t32
.>2 3 -. 1 21 -. tl6
.5643 ->.1106 -. 1t0
.77a6 -1.)7 -. 107O
>588 -. 096 -. 079
.436 -,ass9 ->0,1
.3a6 -. OOd ->.029
.35t -. 1oe -. 022
.328 - 073 - .003
.3ZI -> 153 >311
>23±9(15 - .1230 >1000

.33Z± -. 050 -.4316
.23a7 -.1a51± -. o137

250 -. 053 -'.019
.235* ->.343 -'.0C3
.221 ->.033 .0>14
.11t6 ->035 .016
.144 - .029 .014
IC? - .037 .022

.168 -. 047 .020

.1771 -..047 .005

.1 55 -. 4057 ->43123

.149 -. 059 ->.010

.127 -'.132 .0137
.12t -. 021 .124
.151 -. 5224 .015
.3103 -.0222 .029

.094 ->.004 .036

* 4° 96 - .04213 a ZI7

.007 -,04 -.1

.o91 -. 035 .002

.081 - .041 .017
,1OS5 - .056 .023

Locations I
6 7 S

a.ooo 0.o04 a.o00
-. 2147 ->102 1>1.16

-.30-2: -. 375 2. 114
-01t3 -. 357 .95:3

.257 - 531 -.1)99

.350 -. 6±1 -. 645

.323 - .612 -. 975

295 - .60S6-1.3d4
.147 - .5±t -.906

-.. 000 -. 401 - .562

-. 430 - .3t9 -. 445

- .5241 -.245 -.2175
-.G62 -. 213 -. 203
-.507 ->102 -. 161
-. 104 -. 155 ->152

-. 1(53 - 14* -. 147
- .>115 - .1l50 - .144

-1506 - .152 -3119
-. 099 -. 142 -. 1t33
- .>085 - .29 -. 114

-. 093 -. 144 -. 099
-. 0475 -. 117t ->.)191
- .058 - .095 ->.46
- .056 - .001 -. 0O2
- .049 -. 068 -. 0650
- .5645 -. 0635 -'.4032
- e04s - .072 - .05CO
- .024 - .O>12 -. 018
->.023 - .090 -0.419
- .044 - .07S - .037
- .03S - .069 -.055
-. 023 - .071 ->.03s
- .040 - .OE2 -,OS1
- .040 - .079 - .049
- .027 - .070 -. 03.6
- .036 - .073 - .013
- .5e47 - .077 ->049
-. 5034 - .074 - .03.3
-.. 032 - .5060 -'.15OS
- .039 - .066 - .040
- .060S - .06) - .034
-. 060 - .b69 -. 03>
- .044 - .070 - .51)5
-. 060 - .070 - .>053
- .077 - .06e - .052
- .072 - .060 - .5042
- .056 - .053 - .043
-. 061 - .047 -. O42

- .054 - >44 - .040
- .>143 - .039 - .042

3 CASES

22EAN4 VALUES OF ALL QUANTITIES

117

a ooa
- >236
- .5026

- 362

- 2±99
- 21513

- 212
- 3. 9

-41

3 3 4

22 6

- .2052 3 a

- . 164

- .132

->.11±

- >1)91
- >)6-4
- .0)47

->.04.4
- .041
- .035S

- .5230
- .034
- .562?

- .5625
_, 023

- .0640

- .0440
- .027
- .021

- .034
-.044
- .0403
- >12645

->.04t
- .0241

- .035

- .01)11

-. ot19
- 9 o3a
- >5342

9 10
. dO04 0.a000

.1 12 '.0516
.14a . d 90
1±3 - .537

-.53111-- .120ao
. a62 I .OX7

- .662-1.007
-. 649-1..032

6 35 - .976
4 406 - .687

. 160 - .4023

. 95 - .27 7

- 4 4 - .E6 9

.516 - .009

-.010 .055
.024 I .075

-044 -.107
-. 056 - .088

0 62 ' .079

a OS 0 .072

a07 3 a. 7 a

-. 0613 .052
-,038 - .027

.436 - .OtO?-. 034S - .4006

.054 - .003
-. 034 - .003

.0331 . 04
.027 .01213

. 13 .0310

.0202 .06)7
.Ot±4 .1)84
.0217 .0196
.02S .096
.435 .095
13±4 .I05

.03S > I I7
0>42 .1 25

.049 1 256
.355 > 124
. 1 5 .12 t

06 0 .132
.452 .1 43
.061 > 148
.074 . 147
.18o3 .155
.4a31 .161
>0743 >1552

11

o ooo>121

- sos1)- .60
>51)5

- .5ss22
'>.399
-. 199
-. 120
-.0Q721

- >032

- .047

- .1)43

-. 035

- .12556

- >4373
- .a472

- .a32a

-.0336
- .443
- .0494
- .0430
-. 033

- .044

-. 0331
_.0332

- .0246
-. 4342
-. 0434

- 0 4 a

- 042
-.04>
- . 05
- .125sS
- .061

- .064
- .0357

-,OS6

-

.0356

- .0651

12
O2>.040

.O4-.14
>1264

- .277
2 .32

- .2184
-. 2a 4 2

- .242

-

>159

_ .0)43
- >)5
- .0)22

- .0132

- .04±9
- .osc5

- .4062
- .081

- .034

- .0122
- ,033
- .1337
- >044

- .0244
- .04 

- .4321
- .032S

- .0321
- .039
- >4323
-1.223

- >037

- 0019

.0153

.0141

- .0)02
- .oos3

0 ,006

13

.5045

-. 100

.06a

Io 4

-.162
-.t40

-.110

- .22

-,053

0.549

- .0)69

-. 0os6
- >5650

-'.051
- .0oso

- .069

-.079
--5679
- >079
-'.073

- .071±

- .0739
- .068

'>.062
- .046a
- .066

- >074
- .0755

-.072
_ 1)72
- .0±76
- .073

. 0 5
1.130>05

.20

.2 5
.30
.35
.40
-4 5
.50
,55

. 65o

.70
75

.80

.as
9 0

. g5
1.00

* > 05

1.10

1 - ±5

I . 13
1 . 3
t .24s

1 .45

1.33>

± .455

1 .71!
1 .190

.2 01 . 31
1 . 35
t2>01

2. 302.15
2.243
2.312

2.35e
2.425
2 .3 52 .3s

2 .4 5



STONE, CORLETT, ALEXANDER, AND WILLIAMS

Set 3, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 35-37

2 3 4 5
(1.156( 5.05243 O43.5561 0.0100
- 9±34-2,0 09-1-.449-±.242
-. 5S36 - .354 --879 -. S14
-. 140 .461 -. 511 .213

.257 1.730s -a412 .942

.6-54s t.1)5 .42(11.6-6-

.666 a.66(1 .6808 2>215

1.7 6-3.105 .>95 2 >841
2 t1 3 505 1 t1¶ 3,1ti

.§13 2,g45 .031 21,84

.126 2.35t .451 2.164

.322 1 755 142 1.643

.0(6- 1.21 -. 134 1.169
-. o76 8Z4 - .290± .154
-d.74 .778 -. 321 .771
- .(7 6 .1 7 - . 344 .69(1
-. 544 .6-33 - ,371 .614
-.015 .6(54 -. 4(6 .560
>103 584 - 441 .517S

-00? .580 - .453 .505
-. 031 .365 - .414 .5:33
-.092 .230 -. 316 51(
'.122 .'181 -.236 >1SE4

- 52 .112 - .375 .598
-A>s .(10 - .266 .610
-.158 .t00 - .2351 .621
-. 151? >e4 ->352 >631
-. 53 >76 -. 351 .A39
- 14d .071 -. 349 .647
->147 .06- ->348 .-59
-- 48 All ->53 .676
->1) .048 ->367 .A1±
-. I73 .0)44 -.3756 .6)4

- >A18 .4042 - .366 6 54
- .24 .4 0 3 - >35 3 . 2 3
-. 217 .0t29 -. 347 .680
-.228 .)151 - .345 .684
-238 -.432 -.343 .687
.2150 -.4±7 - .323 >689

->247 - .43±92 - .3>t16 .55412

- >2 35 - .049 - . '14 .694
.230 - .4016 - .>241 .>60

-.238 - .042 - 326 >663
- .243 -.0631 - 32t >76-
.2480 -.0755 - .21 >o 6-7(

-. 235 - >07 ->291 >666
..231 - .6ea3 - .2Io2 AS$1
.236 -<(p5q3 - >I7i2 .61b4
.23? -.04%5 - . 3 a >6as-233 -. 105 -.36 .686

6 7 9 to0 it 12 13
3.5( 13.4 3a8.5 60(.801"4 0.03(11-5 >(0 ."(1 0>44

-. 726-1.66- 2.79S >995 I-Olt 1.1(53 1>649 ->364
-.52?-i.1)2 1.134 >316 .359 .676 1.2(5 -. 6S4
.1193-1.1S9 .5060- -. 121 ->375 .15SE .765 -. I4G
t)239-* .Ž655-.)12* -. 4(2-1.>17 ->31S .367-1>21?
±1±970y-2.332'-±>46(-1>6-42-1).140 ->1276 -.121-±.3280
2>9375-1, >753-1>±3>0-2 .457-2>2490-i) 23.? -. 4s>3-1).7807
3>1±2(1o-1>418-2>24-2>]73-2> 8-±6-39 - >751-Z.046
23 i1)7-1>7076-23.(134-2.511)(-3,1241)-1.8i± ->±516-2. 142
2.6-94-1 .1517-2>52-2>. ±S17-2.6-A2-1.>48( - .750-1.614
2.10>3 ->943-±>(5340-t>,6-7-2>1)451-I.5?? -.515-1.484
1.6721 -.729-±.S> 7-t1,23-.480 ->6-5 -. ase-,54
1.21£ ->537-1>.023 -.715 -. 9064 -. 351 -.11 -. 842.
.552Ž -. 424 -.695 -.45>9 - F42 ->.1O7 - .oa7 -.>s2
.>05 -. 429 -. 595 - 4L4 ->602 -. 440 .021 -. 575
.7>9 -4.43e -.4805 -.370 -.563 .027 .405 -. St?
.632 -. 424 -4440 -. a53 - 543 .0±0 .t09 - 441
.598 -. 47 -. 427 -. 134 - 480 <040 .13(5 ->442
.569 -. 453 -. 41i - .14 -. 4la .sS >1540 -.371
.5513 -. 54a2 -. 3902 -,316- -.39( .0Ž7 .144 -. 357
.5133 -.363 -. 304 7>256 -31.5 ->Li6 >o43 -. a2a

.570 ->7327 -. 279 - .246 - .>22 -.152 -14±1 -. 2S7

.5&-4 -. 34 -'.2?7 -. 241 -. 26? -. 034 '->2( -. 254
>598 -. 300 -. 275 -.>23 -. 251 -A.45 - >927 ->250
.610 -.301 -. 273 - .23 - .241 - AGS - .539 - .2>53
.621 -73122 ->272 - .14 -. 243 -.07>4 -.1)512 -. 257
.63i -. 301 -. 2?1 -. 2440 -. 242 -.0(4 - 064 -.26
63? -. 295 -. 273 -. 233 -. 243 - .35 -. 07 - .2I2

.635 - .205 -.274 - 232 - .244 -.1)3 - .)03 -. 261

.6734 - .29 -.2?? - .22.9 - .243 -. £ 11 -.4)7 -. 210-3

.63± -70.31) -.27>1 -. 223 ->.210 -.110' - .4096 -. 26a9

.63? - 3(5( -. 267 -.224 - >211 -t122 - >1,0 -.274

.6510 -. 297 -'26t -. 21i -. 201 -.121 -. 111 -. 279

.66-3 - 294 - .2651 - .211 -, >5?7 -.13$ -. 111) ->272

.5i27 -.291 '-2S - .2.04 - .151 - -1. ' -.-2e
.67( - .2(? ->270 - .197 - >183 ->14i ->.12 ->.2>70
6-62 - .2&0 -.265 -. 19b -.17l -. 143 -.114 -,276

.6553 -2.275 -. 25E2 '-. 196 -. 155 -1f516 - .22 t6 ->272

.6155 - .273 -. 237 -±19 - 535 - . 1±( - .11 -.2169
>60 -. 272 -.26 -.1>5 - .144 - 151 - .,20 -Afi7
.663 -.272 -.264 -.187 ->136 -t>16t -,124 -.22i6
,8063 -.275 -.26363 - .1.93 - .129 - 159 - .124 .>270
.CSC -> 235i - 271 -,14 t4-> .12± - . 16S - . 23 -. 261
.S6SS - .2(1 -'.27?7 -.32 -113 -.169 -4.22-I6
.642 - >258 -.,25 - .l?? - >156 -1745 - .11 -.23>
. -555 1 -291 '.286 -. 179 -.055 -.1)3S4 -. 1i27 -'.2>
.>651 - .29( - .aQ05 -.192 - .2254 - .1(87 -, *24 -. 2*4
.6155 - .>21 -'.2S* -. : 755 -.80755 --. t9(0 - .t2rk -2>27
>657 - .243 -. 217 - .171 - .>7 - . li3 ->12 -.26(5
.657 - .282 -. 2940 ->162 - .478 - .1,9? -. t2ft -.26S

3 ca6ses
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- .764
-. 269
>4214
01 9
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1.624
2 9542, 85

2 3 6 7
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2 >0'
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.6-6?>612

.52?0
>496-

5212

596
.61t
.621

.63±9

.637

.5535

>647

.6519
.65 ±
>649
6515
>66 2
>671)

>66 6.6706
>g645

.4452
.694
.7C40
.7122
.7e2

.1)5
1.0
I tS

1)5

.21)

.30

.35
,40

451
.5

.55
.60

.651

.75

>751

I5 3

.9(1

95

470

1 . 'L

t to

I >25

i - 25
± .140

1 .45

1 .55
1 .0-

1 >651

± .7>5

I .801
1 .13>
2.00

2.1.5
2.23>

2.t31
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Set 4, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 39-41

Locations I
1 2 3 4 5 6 7 8 9 10 11 12 13

0.0030>1O1ooo o3.oe2 ooo o2.0 .ooo o 1o O5oc n.0o0 o2eoo 0.004 .001 0 .oea n.52o 0.00

-1 .25Z - .>6la-1I.326-I. 4404- 1 .52(0-1I.±5 - .5Ss .051 .Ott .31,4 .449 3.603 2 .362 -. 1 .10)
-1>137 -.392 -,999-1.210-1.367 ->974 -.309 .711 J367 .5O5 2.649 2.211 .01? .15
->824 -. 200 .301 -. 514 -.74a -. 427 -. 135 .143 .214 .Or7 1.280 .567 -. 097 .20
-.625 >221 1.a34 .075 -. 279 -.121 -. 911 -.2315 .C5S9 - .37e .465 .107 ->261 .25
-527 .316 1.±756 . 4753 045 .273 -. 14E -.649 -.13564 ->792 .131 -.363 -.443 .30
475 .290 1.1 72 .522 .16 ±352 -.1G3 -. i90 -. 107 -. E56S .1062 -. 4356 -. 435 .35
.394 ±1 38 1.276 >120.5 . 1091 ±562 -.I13 -.4253 -.030 - .4124 1132 - .23E -. 20a0 40

-. 3108 .10752 ,7532 .1t0OS - .1OS4 .042 -. 1 753 -. 21o3. .142? -. 2 5 .123 - .043 -. 11 3 >43
.53?] 1)42 52?7 .> a 4 -. os14 - 017 - .03 -.1)I5 t 5.37 - .'I5 .1391 154 - .>459 .I I
.7 .067 5I7 3(1 - 43± 0.5 - .07 -.113- .132 O- ..5 64 .1553 .077 -. 074 .I e
2.z?0 15 .5I3 -3 754 -.1t23 -_.033 ->0533 -107 >14 - 134 i .s87 >114 -.O03 .O0

-. 2e3 .133 .495 -.302 -. 126 '.175 -096 -. 107 '.34 - .A3 .199 .150 -. 002 .5
.230 .143 .46 Vi-. 11 -.±21 -. 0996 -- I02 -. tll -. 0226 -. 130 .22 1 I10I >073 .75
-.2 7 >3 19 475 -1 -1. 13 -. 0 8 -I12-.2 12 -. 0 5-3 -2 .255266 >21 -94 .3 7.
.175 .11 1 .I 47 -. 1 49 -> 149 -.1 0 -- ±5 -. 1 IJ3 - 0574 ->137 .2013 >239 -. o05 .0 43
-.534) 66; .a -i1 - .i12'9 1 i27 -. 34 2. l27 -.C - .i;42 2r7 .2324 -.00 .iS

>183 .145 .49(0 - ±112 - 12t -. I -.7 375 -7 127 - 112 -> 148 >294 .20C6 -.064 .se

.3 3 .1 53 .474 -.1 1 0 1.46 -. 13 1 -. 1 62 -. 1 42 -I. I -. 1139 3 JE2 .2 4 - 0)731 3.
>3. 2±9 >095 .467 -.086 -. 123 -.143 -311 -.114 -. 109 -. 0944 .2214 >2± -. 54 1.00

-9092 .034 >279 -.493 -.453 -.093 - .3103 ->069 -. 35S9 ->034 .3165 .155 -.040 1.03
-. 0O1 .059 .207 -. 053 -. 06-9 -091 -. 042 -. 069 -. C40 -. 022 .t4a .123 -. 035 ±143
-.187 .046 130 -. 0±39 -.053 -. 0> 3 -.077 ->0o3 ->Q2± >010 .130 .111 -<(031 3.15
.103 .0129 .349 -O f,4 - 0 2 5 -06 9 - . S9 -. O 5 . 0 4 .023 .II35 . J39 -0 2 0 1 .2 0
-.O5S .01250 .A 4S -. 040 - 02E5 -.43653 -.10752 -. 0 .8 01032 .040 .4 o5 .06 9 -.134 t .25

-. 073 .020 .153 -.026 -.015 -.036 -. 075 -. 064 .003 039 a61 .052 -.137 1.30
-. G69 >020 .125 -5033 -019 -. 0642 -. 040 -. 064 .020 .054 .047 .041 -. 031 1.35

-.05o6 .o037 .03 ->23 -'.023 -,056 ->.o47 -.053 034 .067 .523.>23 -.>O28 1.40
-. 070 .046 .054 .o4o .0o5 -.5os -.053 -.45( .042 .075 .00 .0221 -.'023 1.45
-. o58 .1020 .0506 ->5222 - .0 223 -.02±3 - 0237 -. 046 & .544) .085 .001 .Ot12 -.>15 1.5O
-. 015 -. 004 ,049 -,015 -,015 -. 055 -. 026 -. 042 .045 .100 -. 013 .0112 -. 217 1.5b
-. 036 -. 613 .1079 -.1o -. 013 -'08 -. Oil -. 043 .054 .io -. 022 .03 -. ±5 .I5bO
-.O S9 .045 .067 007 .C07 075 -. 033 -5052 039 .100 -. 044 -. 023 -. 031 1.65

. a .27 .2 .40217 .02?7 .0227 -.064 -.12034 -.040± >0$1I .1 20 - 06b -.10423 -. 0146 1 7 0
-. t21 -. 012 .>022 >032 >032 -. 37 -.032 -' 35 .064 .142 ->172 -.053 -.5046 1.775
-. 042 -. 042 .045 .037 .037 -. d18 -. 014 -,038 .070 >153 -.584 -.061 -. 037 1.85
->074 -.>67 o.s .043 .043 -. eo1 -.014 -.042 .0S4 .143 -.>5? -.150 -.049 .05
- >033 .OC26 .044 .044 444 -.02±2 - .018 '.0 30 .5264 .136 -.102 -->01629 -. o58 1 39±0

-. 037 (119 .019 .5020 .021 -.027 -.003 -.029 .072 .164 -. 099 -. 069 -. 045 1 94
-.035 -.011 -.011 0120 .047 -.022 .007 ->025 .o07 .161 ->099 -. 067 -5.OS 2.00
->.006 - .001)6 -. 006 -1 006 ->.12OS -. aa16 .018 .0 03 .405 0 16-7 -. 040 - .031 ->028 2 o55

-.011 -.001 -.01. -.011 - oll -311 .021 >011 >061 .072 -. 035 '.034 -. 0-23 2.10
O 1 o 0oo 0 ooo0o 5 . 5 ooo0, o 0.0oo0 o ooo 0o.1oo0 1. 5 oooo o2.0(0 o .1OOO 0.0521) 2.15
O1.5205 .1 )000 40 0(0.0( 0.000O O.ooo 1.10 2000 0 1')On 52(5 .0 00 4.00(55 0> (.40(5 2.20
10(7o0 (.'000 0.1)00o 05621 5oo 5.o( 0 0.0 (7 00 12.oo00 56U52 o.0 0.5040 0o.ooo 2.25
19.4124 0.1O21 43>040 0.43121 0.0121 0.1)121 0 .505 0>0520 0>52(0 0.43121 0.5610 0.0052 52.120 21,23
o.aoa50,04 0,0521212.0 0.0 000.50520.000 000 O dOo0.0o oo o .0 000 o0 o 0.0000 >05 2.35
120)0 0.0120 0.00 0.527 0>.100 0.040 0.000 6.000 o.4000 05.52 012 .000 0.105 .0500 2.40
52.1)o05 12056 0 4.156 004 5 .1)0 052.1 20 o -0.1)0 0o0>ooo 05012 52 ) 0 .0 0 0 00 000 00 12.0420 21.45

3 CASES
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Set 5, Table E - Deviations of Mean Local Pressurant Fractions,5
Scaling Runs 42-44

1 2 I 6 7 0 9 ± 1 12 t13 

-.7603 .?-0:, .5561±?- 1. 3 1-Z. 3 4~- 1.1a±9±9 .20:1) 2.166. .801 1>556( 1.1)9& >2975 -. 321 .52

-96(1 157401 ,50>a'- .0'7.(0-> 4.6GI 22--a3 ~,923 .41 4.3) I I .I 23 3Of)7(7 2.245 .6380 -.- 05 I .14

-6 48 I± .1±32 .01- - k'YI1- Z>2 41;-40I> 405402 -- 1 V -i- /911 .61% 12524 .012! 1)q223 -4126-a .20
-. 60 .23140a1 .9±37 .4(2± -.2(74 - 4071 ->2-fl -.6-' 23]I ~-0 43 -.5b6 -< 06-6 '-.0#5 2.2
-421) .14I1I .9121 -.41 ±9 -.1-2 - 0152 -1 34 -I 26-0 ('('5 -1 3) -. 44 .0 a 4 .445 704
-. 116.1 .20)9 .6 0 -I10 2 - .21: -(6 - .1 04 -. ±43 .0 7 3 -.00 -.43a21 S 711-5 )21 70(7
-20 5 .1323 4)0 -. .71 7. 015 »fl4 »01-I - a O53 (73 -0±42 -,1-2 4 020 'S 6- 91-1 456
I- Z91I3I- 9 .1

-
l . 1 t I>)77>> l - ("2 V> 7 1 - '>26 if'1' ->133- 01-f .0V .0) 5 >45

-.10-5 .1723 .5031 -.14)6 ->15(> -.0-1 -.03-6 -.004 .122? -0 6-2 -.525 .012 3 .44 7512
'.16.21 .1>51 >554 ->113 -. 1±3 -.40>6 -.4071 -.47(5 .0403 -.4075 ->4321 -40406 >614 .15
-.7> .t17Ž .17 ?3 -0 047 - .41)7 -. O4(77 --.02240 -f6.? -. 1-3 -. .5276- -. 023 5- .0 4Ž >404 .640
-1 3 6 k.Ž± .551- -.I117 '-.11I7> - () B S -. 91-if >526i -.34 - 476- -4.14-4 -. 01 .i1 .442 .6 t

'-.1058 .7>1) .5-21 -1219 - 1219 -.1291 - .0554 -.0503 -.1)41 -.46-7> -.0135 -.4215 -. i4(2 .2(5
->12?? >2 17 .5)4 1255 - 1 21* -.I114 -. .0 9± -.47>7 ->.04 1 - .064 - .1)3 -. .1.312 - ,021. >is
-.1)6- a22) >571± 1121 -. 0121 -.1121 -(4003 -. 6723 - .524 -,067> ->140 - >03? -.4015 .800
->03? .7>01 6.93 -'>077 -1211 -.121 - .193 -.0±51 --. 443S -. 0276- -. 0f-4 -.4510 ->45>4 .805
-.0OI >21)70 .1*0: -. 072 -1 2 6 »120: --.40a -0 356 '->-1233 -<('77 -.400-0 -4051, 4 >446. Al
->50-3 >2 1 .6-2 4 *16-6 >1±7> -2 1? '-000 -106. f '-40(4 -15>7 ->-121a4 ->126I1. -53 3 >51
->80321 >295 .)421 --.5SO ->1)1±1 - 190 ->11.3 ->09i -.1045 ->4076 -.0940 ->476- ->4081 1<804
4045 I.~154 .7>0:1 .51 7 - .1)42 -0 64 '.570 -.1± -.064 -.425 -.Oa' -.02 3-'- .017 1.405

- > ) 1 6 1 2 3 > 1 0 . 4 ) > 9 - ,4 5 6 - 4 !5 4 - 12 23 1a - 4 3 > 04±3 1 1 -. 0 211S 6- -a 4 5 V 1 .4

'.1)16- 0 .074 .12 6 0 24 -.423 -4053 -. 4) -.055 -. 03'i O .23? -0 1 6- .1o -4 ob 1>1
>40±1 .j47 .12a61 *> 03175 0±3- -.0412 -. 5244 -. 236- -.0(1) .1)12 -.01± .421i - 0563 1>218

-.1)37 .112 >4011 -.037 >02321 -.1294 -.043 ->973 >0403 .77> -.406 .037 7511 1.251
A016- >1-1-4)1 02 >121 '->022 -.41f4 f - >056- -.0)0 -.0 5(2 .>1 3 .0770 -. 120 >A242 >01)I4 1>3
.8(16 .006 .fl±3' -.045 -.03 0 .1 4 ->,1242 '-.0 0 .010 15204 '40223 131) .1 232 1.25

->4 3 2 >4±237 .407(7 -.00it) ->> i- O .11-052" ~ '.01)526 '.109 .4033 a I 3 - (714 .09±3> .1)1:341 1. 45
->4380 >0111 ->035 -,0526 -.4312 >0~39 - .045( ->645 >0215 .133 ->1)02 .00- >042 L>45
(1. 0(1or 120o4120 40.124 00 40 ( (.4040 12>1)1)1) 0.12131) 40.05243 1201352 43>121)40 0>1)1)4 0.1)040 >4 004 1.5>0
(1.4000 tol.254(1.a1a12a.225a10 90.565613 12.56(1 0.0,121)13.01)4 a04 0 0.1)56> 0(15.4(1(10.56(1568>1)Q6Q90>53>

(1.80*1) 0.10(1 0,405212,1-11a 0.012(713131a3(5) 13.r0 a ' 1-.(7O4a0056 t-7( (.12(00 ,4000 o.y13 1-js1a)o 1, '13

a0(1(16.566560(140.I O Qa000 .05413 0.1a1012 .05a612 a.120 43>00.054013 .4X 41.0 .(1568 056>01)01.713

5.40040 40.101) 0.040( 0.44056 00 70(4 5.651 40,10i1- 13.2>2- 13 1--000 13.401-5 4.5600 4.00(1 0.040( 1 SS4)

(1.(5600.0565656.o400 0.0 0U60566111 Q1.130 9.1,564±13 0>565 056>4(04.500 1.010 0.0040(1>056801>45 ,
0.43 ,0056114362,1551300 .564315)4>01)0.01)( 0.000 56.0050 0.56(1( 56>00(1 054313 13.56431 53>151 0.93>
Q2.51350>13130 04 13.43a130a0>13 50 04001a.(000.45600.0054(1>0_641).(113 Q.0 0 '4.1 43(1>13112 56.080or2>05
(5> 00el (1. 0 a40 1.5600 0.5120 0,~0(7O.0 (to61)0 4) (1(0 40. 052i0 Q6 5225 52 a.4a5a52 13.5 0 0 (04 43.1) 0 -4 2.4-5>

56>43(1 5612040 52,000 431331-1 1)03 -0h1( h1- 3(1( (7 411- 1-L040-4 (7 7(7-1 501-54 "6,)4( 0.(5q(7 no 561440(12

012>500>121040120.0508 .1)4040.(000.140300,4001)>1401(.,in0.04 012>(1ilO 56>2522)1.45652.0804Ž'20
0 . 000 (1.000 4 .1244 0 0>043124 125012 43>124352 13.431352 00(50 0.4351-5 4.00(5 0>0(5~60 4.4080 L 80.043 221>8
56. 0 04 01200 a0 '5.131a1 0.51400 a1.4404. a4Po.0 04 .44 4.140 0 .430a(1 0(Ia 0>(5 5561 a12 .56a25 4315( 2.11 I0
0±5404 4301)4 0>41124141 >00 0 .040 0 >40 .00 01)4 '0<00 (512>01)5 521230121)4 0 >4000 56.1)10404 2.35>
(1>000 0.00 04.4000 (1.040 4>000 0>0(55 53>4121 520100 0>56(11 8.01)0 0.0(5 0.001± 0.060( 21>4(
4>40(1( 0.0(410'1-001) 1.131(43 56 0 .0131.5450 .0050>01)400 .101)56.0001>56.6120.4A)O80(1>050 ±9.46
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Set 6, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 45-47

2

1 .270
2.601

.2434

.2042.21) 

.277)
.3±1
31319

>49! 

.3757
327>4
.467
.521
.460
.523

o 40

(5004

0.0 043

1 .> i0
0>1301
0>2012

0.12(11

0.0504

0 .0401
0,101

0>10004

o .>690

0030

6 7 4 2o
- .1750
5.121

6.174
612. 7521

.79±
6574

.6175

.6275

.6 9 4.6-55

. 214.722

.700
,74±

. 7055
.790±

.822

O 52>00

52.43521

0 ) I) n 0> 0120

O. 0(00

O. 0 00

0.04030

520 01-j

52.052(

0.0130

52.000

13. 06-0
0 . 91525

.1 . 13r51

4 5
0.1200 0.0524
1> 54 1. 027

27539 - .26-5
£02-1 .0136

- >2] - .07655

I 16 0 1 2 0
-10 '-. 1 2154- .113 -.1)40
I.115 - 4 tt7

- .12?' - .134
_,I53 - .183
-123 -I 1 54
-. 125 -. 145

- .121 

-.143

-.1217- -.1 143
115 -. 174

- .10 - 2 6
- ,55.04 - >2126
-. e1)8 -. 205±-5. 0 a1 2 0 .001
0.400 0.000

0.00-4 0,0400
Q .0 a o 0 0 . a o

O1. 0^0- Q ,4040(

O.004 0.b 000
0 .0 (I 4 (I (' (Jo
0.000 (1 .00J1

0.4005 43.01-,v

O.Ot4l I 0. 4 0
01.04U 0.0 00
O3.4010 0.0500

1O.000 0.000aJ0 O6 U Ol.\ 4

0.o40 134.00
O .40 013 0o 0(

a3>250 52.406-12~) (
O .1 3 o .1 c 405o

0.000 0.0300

0>0051 O.,043G.5(1o b4 0.4
o .1 01 0.1 O31

o 0a 0 o. 00

O 00 o .00 0

a .6 1 -12 U > 0 O . oo 0 1 4.0 OO

LOCAT70NS I
6 7 8 9 10 I1a 000 0.0041 0.000 0.000 0.000 1,.000

1 .343 -3 . 603-t 117I - . 632-1 0042 -e.q9 3
.7575 - .9(1-1>.3±2-1>.2758-1.9d7-1.5)02
.203-22.124-1.615-1 35.3-1 972-1.431
.0015 -.>012 -.1 11 -.13557 - 164 -- I134

- 037 -. 06 0 -. 47? -.00o ->14? '.52O8l
-. 311 -. 054 -. 045 -. 002 -.10± -. 070
-'.027 - .069 -. 077 - .00r - 095 -. 1062
_ n a -. 0359 - .0O i - . S7 - . O i
- .073 - .06>19 -. 074 - .043 - .*0t '.074
- .101 - .098 -.3090 - .050 - .093 - .072
- .123 - .0°3 -. O05 - .072 - .095 - .074
-115 - .596 -. 091 ->079 -.089 -. 111
-.1±1 -.107 ->096 - .855 -. 110 -.076
-. 1t7> -1.112 -. t1 -. 095C -.1t 10 -.0-°
-. 120 -.1iO1 -. 100 -£ U 0) -l.1l7b -. 101
-. 140 -'.21 -.1401 -091i - .093 -.093
-.1 6* -. 1 9 -' > u7 - .9 3 -.1 164 -. 0S9
-.189 -. 109 -. 109 -.327 -. 117 ->095
- .226 - . I 1 5 ' .1 16 - 116 - .148 I . q1-.IIl - t54 -. 145 -.145 -2245 ->128
O.OO2.000 ao 0.052 0 00501.2252.1000 e2>ooo00 40& 0.000 0.000 C.000 0.000 4.0000 .1bOO240 0001.0(70 4 0 0.0520 40i. 0>010 0. OdO2(

'0.4u .)05)13135413 0.A00 0I) (I1 hj 0 P00 eOoo
n0 0105.0007; o &00( O.G o .40 0 oou0O(0

e20(70 ooo 1(I (7 .4000 (I . noo ; 0 ono0 o O0n
O . QOQ (JO 000 1.440 -1; O Qi(71; 4O (.40(0 0 b311(OO

0.1)00 0.000 0.o00 40'0" 0,000 0,000

0.00 7 0.000 4oo0s o).0ooo O.Ooa 0o0oo
0.Ooo.000 a.oe0 0.>004A00 0.0010 0.000

4.1i000 .0(1 0.000 2 000 0.00(0 0.000
".000 0.000 4.000 0 ,0U 0.100 0.a40

o 1 0 1404.004 II 0131-,"? 04 40,, 0.L)-0i, 40.140

O 43.0131 .0001 0.00 (0 E002 0.00i 4, O0056

9 1 10 0. t .05)1 3 L ~ a O . 1 1 1 3.0 0 O 5 a3. '00
o (005 (I. 0 ( 40 52>00 6 -52 G 2.12521 43 u3 o

13 .)o (I 0.1111 0>1313j0 0.Cp0 0.04b130 153.520(
0.000 O004 'O 0000 0.0013 0>11( .000
13 6100.0(143 Q.oo0o00.a00.)4313 oa .o 0. 0 o
0.000 (o.40040u 044 0.44 0.040 0.000

u O 0 0. 0OOU U.('uO Ou00 O .OOdiO e. O O 
u 00O o o.00 d *.000 0.00d OOO0 O .000
1.01 d 0.0002 o3.OOO 0.004i 00 0.130 1.5200
11. O4Q 0 .130 I .01)10 101, el Q1 11 00 d ad00

070 00 0.13(512 43>056(1 134312)Q00> 0(7 12.561304.00 0.0004 u.606 b~O .0 0 0500 U.000

0.'000 0 0. 00 e~o O.O c~(00d 0.0004.0

3 CASES

121

- 251
- 093
-3296~ 273

- 2114

.2331

I 23

.124

.3143> 079
.004

127

- ±52
.436 96

0.0012

12 .52564
. a0o0

0.0040

43.03000a . oo

56.44300

o.) 0o

51 01 3 1

0.56131
12.513±
0>000

e2.100u
a,>1004

2

-.1755- .1±511

.9 '

-'.0753

- .1041
>02 0

- .052

- >063

- .0259

- .06704

- .0274

- .085

- .0562
- .1a29

. 5 2

- .0965

- .1E45

o o o

0 9 0

(106-0

0 .000
4.5005

O Ob d

a>00 a0 ,050

0 
.o052

15.1311-

0 .05)0
0.13013

o6.000
13>121)
0>0053
43.0130

13 T

_.4 4 a . O 

- .521 >110

-*.243 .234)
- 023 .20

-.0±96 .24

-,564±9 

>30

->011± .115

->0553 .45
_ >045 .50
-.061 .55
->.0721 >.60
-. ns05 .655

-. 06 ,757

_ 077 .SO
-. 0394 .05
-O05 .90

-1 28 2. 00

3.0520 22.05
o.000 1 .2(

O0.0002 t .225O.OUI 1.35

u 005 121)

0.000 1.35
0>0520 1.4 0
01.0 0..45

0.0520 1. 550
o5.>oeo 1.6ss
4o.0 o0 1 eS0a . oo 1. 6 

a.O040 1975

01 000 1.5 9

0.0aa0 a.95
5.0130 .2. 

0.10 0 ±92 1I
0.0010 2.10

13.01030 2.25
o, ono 2, ga

O.>5600. 2 35
0.0 10 2.40
o. e0o 2. 4



STONE, CORLETT, ALEXANDER, AND WILLIAMS

Set 7, Table E - Deviations of Mean Local Pressurant Fractions1
Scaling Runs 48-50
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Set 8, Table E - Deviations of Mean Local Fressurant Fractions,
Scaling Runs 51-53
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STONE, CORLETT, ALEXANDER, AND WILLUAMS

Set 9, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 54-56
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- >13.5e3

- >1O22
- .040
- .1)3±
- .1-n34

.0406- .053
- 52136-

-. 069i

- 00e
- 030

0± 0 0(5

40 - Q 0±4 

) .0 (
40.501

- .3>30-l .3230
-10± - 1. 70

- . 129 - o±4

'0 91 a >0152
.0 - >3 46

-. r,6 .402
->23 - 137'-.0 5 9 .412*

- . 0 ± 3 ± . 0 , 2 1 0
- .0 5 . 0137

- 1219 .5 24
- 05 7 , a07

- .72 .0413

-,030 048
- 025r8 .0 410

-. 01)9 .014

->032 .5443
-.1)56 .126 2

- .1)56 .037b

- .0080 .0±59
- .01 .0±64
- .0± .0 64
-.412 .0 0S

- .02±31 . 0
_ .021) .0 ±23±

-.OS1± .0±30±

- .024 .02i

0.0045 0.050

1.00± 5>11004
0.10±1) 0.00±1

0.0 C O.000

0.±± 0.000

0.1)0 ± 0 (7.04 0 0 ±
£1- g g , l2 ± ±3 -)4 -1

- 1 36-

.211)t

. I U

043

, 05

(53

.1)10
a3l
.1)24

.esz

. 1 4

021

4a40 f2

40140

- ,4(714S

-2.0±0±0
_,1)84
>0.±12
O1. t4

1)25tf

40.±4~
.01)0:

0. 0±0±0
o0.5eo2o
041)0±'

0 - 0±0Ž0

O0>0±0Ž0

- .026

330±
-±6 3
0802

- 3 7

- .122

-eaa.000

.0317

40*2

.03±2

041)

0 46

.~oo

.0430

0355

l2060

.027

5642

> .40*

0 00(0

.43(10

OŽ . 0 1)

0 1230Ž

-. 8056
-. 194

- .0)49
1)21_0±121

.1233±

.4a44

8064

070
>0±62

.)756

0±61

.1312

1)039

a13*2

.4 a

.5239
05 2

>43*3

0380

$524

.053

*4s3
.12056

>01) 
>12

1) . 560 s -

4 0 40 - 1-

.03g

0.0±0Ž0

0. 03't

0. >S410

O1 . 52 52e

-.822
- 213
- .062

-.0153

.orl
. 0 4 

.032

0 234

044

>1524

e le

.042
.406

. ± a9

.063

.0*2
,as3o
1)658

.0¢44
>45f2

.051

. QS8

.05(1

- .0±02
.1)0±

o .0±0±5

0 . *0(5

Q5.1)0Ž1)
Q0.025

a .148
->0175

.006->oat,
-1g3aa
033

. 1(1
0±475
.039

0±34
(111a

.OJ9

. Oze.0357.02a

.¢2

0.37
>0 480
,r2S8

.034
.017

. 3 C

-13?r

.430

.02±

01.?0

0. 000

0a Q e
0i. dq

>430±

Q. 0±00
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.75
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3et l I, aule E - Deviations of iMvean Local Pressurarn Fractions,
Scaling Runs 58-60

Loctions I
1 2 3 4 S 6 7 8 9 10 I21 12 i3

.oo600oo a.4 o.oeoo 0 ooeo 01 o12 4 >.o1o 0.OOO 00.131 o.o0o 0.05 O.OOQ Q.04a0 *.1

.032 .30e .143 .192 -. 024 -. O51 -. oe5 -,1t4 -. 052 -. 09? -. 02-o ->12 -. 1325 .55-065 ..63 .03. 397. - 0.49* - . 3 1 -.- 012 -. 2154 -. 11035 - .1 )94 -. I 63 - .1 25 -, u39 .15

.08 4 .645 .2 24 .9I6 - .213 0.37 -.0(4 -. 455 -.I 9 -.±332 -.12s 95 .1-39 9 -(0 5 .15
.a'96 .539 56t 1.060: 2 . 12 49 .211 -.640 - .292- -.403 '.47 -.27Q -.1 19 .20
.306 .643 1 .496 ± .20 .506 .SB3 - .040-1.354 - .744-1.126 -.764 -. 453 -. 213 .25
.170 .569 1.579 1.3>1 .499 .620 -.1054-1.356 -. 719-1.5i -'.7as -. 477 -.213 .30
.140 .341 1.5q2 1.1254 .454 .572 -. 074-l .245 -.635^1.0- 4 -.742 -. 474 -. 210 .35
.111 473 1.322 1>1O3 .399 .3±2 -.12±-1>57> -.528 -. 95( -. 656 -. 435 -. 194 .40
.e00 .391 1.102 .1 31 .342 .'29 -. $1351 2 -. 4n -,V]-41.3e1' -551-.381.'7s .45

.s5c6 .3 10 .set .754 .20) .2354 - .1 256 -.5622 - .292 - .61310 -. 44)1) - .a27 -. 146 .35
.034 .232 .6s8 .5S04 .211 .281 -. 241 -. 423 7 .19 -. 475 -. 350 -. 274 -. 124 .55

.045 .169 .115 .475 .213 .235 -. i46 -. 364 - .136 -. 379 -. 290 -. 227 -. 102 .6o

.038 .2228 ..195 .387 .I69 .2056 -. 134 -.>203 -± 15-.304 -.238 -> 739 ->05 .5s

.024 .093 .290 >316 .130 .>11 -.119 -. 232 -.o77 -. 240 ->1B8 -.t13 ->0±5 .70

.006 .060 .106 .246 .097 .156 -.101 -. 147 ->154 -. 175 -.141 -.>94 -.043 >71

.0002 .037 .116 >As5s .0E3 .143 -.079 -. 11t4 -. 139 -.>37 -.>1Q -. 070 -.>06 .0ao

.111 .020 .069 >154 .075 .125 - .053 -. 068 - .030 - .02 -. 093 - .066 -.0SO .05

.021 .007 .041 .122 .063 .113 -. 034 -. 039 -.019 -.>75 ->063 -.. 059 -,075 .90

.011 -.001 .024 295 .054 .194 -. 032 -A028 -.039 -. 063 -. 051 -. 049 ->051 .95

.007 -. 015 -. 035 .061 .021 .070 -,031 -. 003 -.50? -. 015 -. 013 -. 019 -.1i± 1.00

.0223 -. 0229 - 037 .056 .1)27> .071 -.03±3 -.0104 -.001 - .019 ->0113 -.01S± -. 0121 1.055
.021 - .023 -. 341 .049 '0323 . 6o4 - .-027 -- 0527-.511)-.0222 -. a 4 -90±7 -. 1±1 1 .230

.028 -. 017 ->044 .042 .039 .057 -. 121 -. 047 -. 413 -. 025 -. 014 -.427 -,o> i 1.15

.025 -.011 -. 0i5 .u37 ? .4? .063 -.023 -. 009 -.01? -.029 -.014 ->.017 -,015 1.20

.>23 -.014 ->023 >031 .052 .0668 -. 1211 ->1- -. 0133 -. 015 -,017 -'.07 1.25

.023 -.. 012 -. 01! .02S .A58 .0174 -.032 -. 014 ->.n25 -. 037 -.. 017 -. 016 -. 020 1.3(

.025 -. 009 -:009 .033 .054 .070 -. 032 -5 15 -. 011 -,034 -. 019 -,o15 -, 0 1 9 1.35
>025 -.013 -. 012 .040 .051 .067 -. 030 -. 014 -. 032 ->029 ->02± -. 016 -. 017 1.40
.027 -.017 -. 017 .047 .04? .063 -. 022 -. 014 -.134 -..024 -. 023 ->.017 -,0S? 1.45
.037 -. 011 -. 021 .043 .043 .059 -.027 -,017 -. 031 - 02I -. 024 -. 017 -.017 i.50
.041 -.. 007 -. 028 .036 .176 .052 -.. 027 -. 019 -. 027 ->.023 -. 019 -.. 013 -. 011 1.55
.045 -. 004 -.4316 .029 .029 .046 -. 024 -. 021 -. 022 -. 025 -.133 -.1)? -. 016 1.60

.042 -.000 -. 041 >025 .025 .042 -. 022 -. 015 -.02t -. 026 -. 003 0.000 -. 011 1.65

.e39 -. 1 0 .-.044 >122 3 1A23 .o3 -. 024 -. 0ot4 -.>521 - .025 -. oos)2 .1002 .0 05 1I.570
>037 -. 013 -.047 .020 .02O .037 -. 027 -. 005 -.021 -.021 -.0(1 .003 >01± 1.75
.035 -. 015 -. 049 At7 .0±? .035 -. 032 -. 001 -.QIS ->014 ->002 .002 .020 2.o0
.933 -. 015 -. o00 .017 .017 .031 -.035 >003 - .19 - .009 -. 10 -.>01± >02 1.85
.037 -. 017 -. 0122 015 .>116 .023 -. 034 .>06 -. O12 -. 006 .001 -. 003 .024 1>90
.>541 -. 019 -. 054 .015 .015 .019 -. 029 .00? -.550 -. 505 -.002 -. 201 .5230 1<S

.**9 -. 020 -,03.s .9019 .014 .012 -. 023 ,1007 -, 512 -. 004 - .004 -,0g .,1S 2 o0

.653 -.0153 -. 031 .0314 .011 .006 -.. 021 .0056 ->0.1 ->006 '. -. 0123 .0559 2.aS
.os53 -. 4311 -. 4047 .053. .024 .001 ->021 .003 - .2213 - 003 ->006 - .1007 .0064 2.10
.053 -.00o ->042 .011 >029 -.001 ->022 .003 -.043o3 - 0104 ->007 -.o01 -. 001 21.14)
.5 42 - .>047 -a043 .0 2 .0227 . oo7 - >023 , 202 - . 0 3 - .002 - . oo6 - 112 -.o ao 2.20
.039 -. 015 -.045 >01 .032 .427 -.025 .>(16 -. QO6 -.004 ->.1 3 -. 011 -. 003 2.I5
.333 -. 021 -. 045 .009 .016 .02? -. 029 .011 -. a0o -0038 .0(4 -.005 -.503 2.30
.e27 -. 027 -. 045 >09 .044 .027 -. 031 .0o12 -0.203 - .o09 .006 -. 007 ->.01 2 :35
.020 -. 023 -. 046 .991 .039 o031 -. 02c .01l -t001 -. o00 .0o3 -. 004 .003 2.40
.014 -. 018 -. 047 -. 00tl .033 .036 -. 021 .009 -. 003 -.008 -.00± -003 .007 2.43

casEs
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Set 111 Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 61-63

Locations I
1 2 3 4 5 6 7 S 9 1I Ii 12 13

*--30 -00 _1 _ 3(14 4_(11212 o 05 44t'_(1 05454 4aA 04i n 9010 a i'3314 0 05441 151 4513 ( 05/13

3.627 7.9.1 3.621 3.546 3>0-24.353 >46I-0±.SZS-?7.f5f0- 2, 4089-31>51±5-± 5 5181.577 .>9S
21>8 3.261> 307 3.106 .969 .0±67 .f.0-9>It-*610-2.44-3.0±3-1.*ss 1~0Ž8 -10
2>09Z 2.725 2.9S5 2.691 2.256 32 003 .2*4-5.183-4,733-2.417-2>669-1.437 .519 .11

1.323 2L2I 12 2.1>00 2 263 1.543 3.192 >0?5-4.1062-a.3406-2.2802-2.249-±.3;7 .140 .a0
.544 1.594 2.316 -3703 .106 2.723 -. 044-2.1liD-1>83-2.2851.?-1>283 -<311 25
.205 1.2231 *.6 1.102 .4932 2.153 ->403?'>654-1.217-1>s71-1>451-1>09 -. 465 .c1

.2409 .997 I.619 1,226 >37 1f.434 -. oa-1.12o ->06±-1.400-±.3(1 -0±23 -6410 -S

.132 .751 1.240 .950 .2>2 0.516 422 -. 944 -. 740-0.222 -. %5Q --7641 ->72 .40

.4S56 .531; .040 >673 .3± 1.1451 .- 1 -. 13'L -. 44a -. 1±1 -. 7. -. 3>73 ->a33 >43

.0 o . a32c .3>30 .4*56 .04S .514 -0.035 -. 246 - 239 -. 540 -. 4955 -. 431 -. 3ae3 .!77
-.(01 .234 .429 .3S .042 .S602 -. 114 -. 247 -. 203 -. 467 -. 4t6 -. 367 -2C4 .13

.0oo3 .C1.1 .3±4 .386 >421± .8;1? -. 0±4 -. 204 -. 174 ->364 -. 342 - >302 ->.2t9 .>64

.011 .124 >24± .24 27 >t03 .732 - 014 -11.k ->146 -. 321 -. 268 -. 234 -. 175 .685

.012± .210 .3035 .>33> -.015 >611 -. 1OtO -.13 ,- .133 ->269 -.228 ->2>01 ->2245 .70
-.0(4 .1(4 .11 >5 .489 - .037 .662 - .006 -. 146 -. 121 -. 222 -A . ±2 - .1t?? ->1>23 .75

-. 4L4 .o12 .091 .403 -. 043 .639 -. 010 -.0Ž9o -- I12 -. 113 -. 163 -. 131 -. 11 .64'

-. 025 .Ž67 .017 .809 -. 0333 .sta -. Ol -. 005 -. 104i -. 111 -. 142 -. 1)3 -. 1&S .A5
-. 0±16 .042 >4031 .0342 -. 4031 >1(10 -. 021 -. 075 - .094 - .1t30 -. 22 -.>18 '-.0±3 . 0±

.035 .011 .O1t .121 - .o58 .580* ->.037 -.5355 -.±80 ->121 -'.100t -. o011 ->0703 .0±5
-. a05 -. 001 - ORO -. 402 -. 05 >52s -. 012 -.1±8 -. 061 -. 06C -. 052 -. 06a -. 4072 i.40

.0?7 - 2a -.021 -. 0339 -. 0±2 .556- >.050 -. 4344 -,078 -.470 -. 0Ž70± ->.04 -.>4i2 1.45

.0±33 -.131 -.1)26 -.4348 -402'9 >563 -. 547 ->.042 ->.8003 -.0374 -. 0Ž80 - .020 -O.1±55l .to1
>1±21 -.4Q1 -.41 - 042 -. 032 .567 -,044 ->04± -. ±80 -. e02 -391. -4072 -. 072 1>13
.0Ž7 -0.003 -. O12L -.0321 -. 0020 .571 -,0b41 -.4Q46 ->1493 -. D09S -. 1Q3S ->.074> -. 478 I.20

->.(1> - .4g01 -(,ooa ->11,1) ->0038 S70 -. 446 -. 046 -. 00±6 ->030± - . 011 -. 0754 -.1)1S 1.>2!t

,0110 -,01,4 -. 314 -A.502a -. 40114 .1± -t.044 -. 0C46 ->.0Ž0± -. 0Žea9 ->5692 ->91O) -. 076 1.30

.020 - .014 -'.f2 - .±04 - .023 .>19S - .044 -'.044 - .g03 - .t - .092 - .06S ->.8078 I 13>

.12( -. 0021 -. 41)3 -0.133 -. 1223 >61' -. 41 -. 1042 -. 0as -9 -. 400 -. z5 a -. 809 -.01t .640

.016 .vo1) -. 016 -. Q33 -. 103 .590 -. 047 -. 146 -. Gk808 -. 001 -. 0951 -. 120 -. 00 0.:5>

.40 <00Ž? >1(7 - >31 - 030 .>65 -. o12 -.1)( -. 093 -.>09 - .015 -. 094 -. 210 3.10

.0±)2 .942 .50±2 -.5±3) -. 035 .584 -.4057 ->.046. -.,s1)t -. e04 -,>19t -.0Ž74 -.470 i.1S
.40L1 -.0±20 c -.02(5 -. 1044a -. 049 .1se1 - .051 -. 046 -. 1020 -. 0e60 -.00±7 -.406 -.>0±6 1i.10
.032 ->121( -. 420 -A.01 -.Q44 .574 -.OS2 -. 046 -.080 -.074 -.003 -.057 -.0a63 1.1
.1)36 -.026 -.126 -.061 -.022 .571 -.057 -. a42 -,027 -.401 -. eŽe -10-42 -sss 1,>75
>025 -. 012 -. 0±22 -. 4042 -.4003i .5S65E -. C059 -.>044 -. 095 -.1)7s -. 093 -. 065 -. 0740 t>75

.4024 .0±2 -.013> -.0331 -.12044 >151 -. 4363 -. 0±45 ->10±2 -.010± -.0±93 -.407> -.0379 1.203
.120 >02( ->42 -,Q37 -o02o .s70 - >406 -. a45s -.409 -. 00± -.0±1 -. 037 ->1273 1.15s
.418 .003 -.. 032 - .03Z7 -. 432 .ssa7 ->.061 -. a45 -.8OS3 -. 4773 ->0aŽ2 - .Ž71 -. 076 1,5
.032 -.103 -.123 -. 044 -. 444 .581 -.4059 -.344 ->±11 -.064 -.195 -. 073 -. 076 1.0±5
.G025 .1)5 -. 025 ->. 51 - .451 576 -. 51 ->.039 -A.4312 - 026 -.0Ža7 -.4074 -. 0370 2,140
.024 .014 -. 022 - .072 -'034 >565 -. 047 -. 1)34 - .0 1 -. 0363 -. 0Ž34 - .074 -. 07>4 2>0±
>031 >33 -.029 - .0±76 ->.25 .557 -.40± -. 6042 -. 0(1 -. 47L -. 435 -.4374 ->1Q71 2. i
.123 .024 -. 02v -. 4154 -. 42 .SSS, -. 43S -. 4t47 -4.557 -A570 -. iQ6 -. 075 -. )78 2,iS

.426 .021 -.103 -. 447 -. 403 .3SS4 ->052 ->.049 -. 0Ž59 -0±0.1 -±.104 ->00>0Ž -. 0373 2.111)

.e80 .035 -.01( -. s52 -. 013 .565 -. 057 -. 045 -.105 -.079 -.104 -.(04 -. 78 2>25
>016 .131 -.010 -.142 -. 027 .567 -. s037 -. 042 -.106 - 076 -. 094 -.0d7 -. 174 2.30
.014 .051 -.0±3 - 141 -).40 2 573 - o05 -,044 -. I04 -. 070 -. 100 -.085 -. 072 2,>3
.025 .051 -. 012 -. 4s5 -. 055 .567 -.014 -.045 -.140 -. 066 -.A0g -. 40± -. 1?3 2.44
-033 o079 -.0±19 -.563 -. 043 .5590 -.011 -. 141 -. 1404 -.e65 -,107 -.085 -.074 2.43
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Set 12. Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 64-66

Locatc
S 6

>032 5 - .I a 7>
.>116-1 .551)
.o099 -I 4 6 5
.073-17 4 06J
.059 - .668
>029 -. 230

- >4001 - >067

- 011 -. 042
-,.03a11 - 02434
- 016-9 - - 434
- .00:1 - .043±
- .1276 - .054
- .1233 -. oss3
- >1)55 - .43±93

- .0o45 - .43213
- 047 - .4324

- >048 ->5626
->)3± -.2274

- > 3752 - >5243

- >03± - . 0739
- .04S3 '.0±24
- .0o321 ' .1525

.003 ->.013
- .)o'.' -. o5/LSe

-. 0558 ->0±4 1

- >1222 - >1343
- .0275 .12131
-<43265 .014 5
- 048 - .0195
- 61223 - >OS4
.034 - . 259
,56006 - .13±6

-. 083 -. 020
- .073 '.121)2
- >023> - .134

,01±3 .010
0,0042 0 .4 

o .oo o . ooo
52,12312 521312

0.0043 o . ooo

0.6560 43.00

o 2 2o o 4 o

0>5620 4300a

56,430 0 12> 90

0,0,12 56. 93

4 3,1)5 0 0.1911

0,120(1 12.2(0o .ooo o . ooo 

12,500 52>10313
a .o oo o 0. ooo

ons I
7 8 9

0.12431 430560 56,5612

.303 -. 567 -. oa34

.744-i. 1124 ->.094

.643-1.)080 ->.6 9

.421 -. 3a756 - .0o34
.240 - .672 .0103

-.1)10 -. 3so .>o22
-.1234 -. 153S .045
->.127 -. 5osa .043
- 081 ->.561 .>037
->.1?7 -. 036 >031

- 057 -0 14 a 3 6
'.041 -. 002 .04a

- .03 9 010 .046

- .031 .034 .041
- .0 319 >0 347 . 038

,~039 ,o0 .e3H
- 037 .041 .1043
->.1±4 .053 >039
->1)00 .5oss .4e351

>.015 .031 .1057
O3.000 .051 .0q22
-.1)06- >12534 .4318
-(.013 .046 .006

.voe .03±7 .1)23
-. 12± .4057 .0413

-. 028 .050 .40o0
.- .O2± ,045 9- .o3

-. 0171 . 0 394 .5227
-. 021 .064 ,104

-. 01341 .4311±9 .0227
-. 5047 .13±6 -. 004
- 049 .0'33 -- 020
- 0 Q9 .0 16 - . 00 7
-01212 .054 -0.007
->043 1 .1345 1 .003

-. 022 .>119 -. OIS3
0 . 0 1 1 .1 1 0 0 > 001 1 )
0 00 56000 56.104±

0.4050 12.100 56.1000
43>005 19.5610 0.000
13.0012 12.56 0 0 >0013

56.0043 0,1)12 0>52561
1203520 (4.0121 (7.121)
0>1)056 12. 100 (1.100 6

56.101) 0.0130 0>1052

1 3. 1 20 0 1 3. 1 3 1 3 0 .1 ) 1 ) 1

o .ooo o . oo o e . ooo 1
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-. 712

-. 4 7

-84 1
- . 90

-. 2a3
-.43l>g
-.077

-0 2 

- .047
--045
-. 0514
-.5311

-. 039

- .>023
- .024
-.026
--.033
-2030
- 002
- .5017

, 003

. 029

- .0101

.0441

.±036

. 4 6
a 020

.0oto
1 244

.5346
e.ooo0

0.0012
43.1±00
o3.5±120
53.000
53.4o300

o6>0ooo
4 3 > 4 3 2 (
43.ooo3
e± . o0o

e2 . ooo6
12.0120
0 .12ooo

.26
.130912

.034

>0743.029

>0024.040
.024
.002

-. 0439
. 045

-. 12475
-0453
-. 05?

.03

.0 0

.140

.a4
- .03a5

0o 2 

_ .1oo2

- .015

- .02S
.032
.023

_ >022

_ 013
0. 30

( .o0o
o0.ooo

0>06

0.0430

o >0 04
o .o01

a.o010

o0.ooo1

3

-953
1084

.>540±

. 2 QO

.3±2

. 157

>112I-

.1487.10

.0301

. 02)
,0172

.03S

--547>
. 042

.>0752
-. 09±7

-. 0421

-.0026.0 10
. 027

-. 024).023

.0123

.0126
2.013

-.022
.0 13

.013

1200
a . o o 
0>.6oo0

> .043
a.>00oo
o3,.3ooo

4

.126
. 9f 7
.26-4

21134.332
. 2SS.193

2324
.124±1

.013

.0212

. 0 2
-.1243
'.0945
. 0475

- .104e
- > 0s7

- .097

- .4340
- .0:501

.042

-. 03- .1269
- .43os0

- s4- >0214
- .1240
- .4es2
- .5eS4
- .001±

- .01)3

- .1237
- .43ooo

o .5622
2 > 1 1)1

o . 5300

0, 0 0 0-

0 . ooe

o 1 ooo

o . ooo
o .ooo0

10

12 .200i- .31S±

- .622
fi- >6742

- .s556

- .473
!- . 292
- .155
- .0939

- >s66
- >037z

-.0151

>0175

.4931

.0338

I 03a

.054

.0272
.0334
>1211
.1232

- 13±92
>1220

.042

.032

-. 03S5

. 32S

5 2 .1)

0 35620

.036

0.0120
0.0101

o3 . 0565

0>01)0
0.04312

o0.005
a 2 o90o

0.0ooo
0>0 12

o .2 o2

o . oo

0a .oo

11 12
o .0 0 .0o0

.133 .1 27

.273 >262
213 3 >217

.144 .1226
.5650 >237-.43(13 .1o222
- 00 -. 2 

-. 002 - .02 2
.036 - 0031
01)14 >36±5

,0e2s .0221
,0333 .123±
.0234 .)0362
. 04S- .0137
.1261 >1241
>12574 .050
,1)61 .0360>130 5 a±
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LIST OF SYMBOLS

CP Molar specific heat at constant pressure
eV Molar specific heat at constant volume
h, Specific enthalpy of pressurant at T
/ Index referring to spatial points (subscript)
N Number of moles
P Absolute pressure
P0 Initial absolute pressure
Q Heat-removal rate
R Universal gas constant
T Absolute temperature
I' Mean absolute temperature
T Resident air temperature
To Initial absolute temperature
T Preswvrant rcsohlte ternmnerat.rne
U Total internal energy of chamber contents
u Local specific internal energy
Ft Mean specific internal energy
ii,, Mean specific internal energy of resident air
a0 Local specific internal energy at T
V Chamber volume
X Pressurant mole fraction
, Dimensionless parameter characterizing molar heat-transfer coefficient
y Ratio of specific heats: -/c4(
9 Characteristic time
0, 9 evaluated at time just prior to t = t4

Dimensionless pressurant deviation
r Dimensionless time
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